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The Electric Light in the Grands Maga- | the workshops on the side of the building on not shown in our engraving, and which ter- descent lamps, which are lighted every night, 

sins du Printemps. |the Rue de Provence, where the galleries minates the angle of the great quadrilateral’ and furnish an ample light, even in the un- 

— were being raised, which terminate in the pa- of the Boulevard Haussmann and the Rue derground portions of this rich bazar of 
( Translated for the ELECTRICAL REVIEW from | vilion at the angle of the Rue Caumartin. Caumartin, that can only be begun after sev- fashion. 

La Lumiere Electrique.) These gallerics, as well as the pavilion, which eral stores, now occupied by merchants with The whole electric installation is in the 

_——— is symmetrical with those of the principal unexp:red leases, can be taken possession of, basement; on one side are four Weyher and 

Thanks to the rapidity displayed in the re- | front, and will correspond with that which either by expiration of the leases or by ac- Richemont steam-engines, two of which 

construction of the great dry-goods store | is to be constructed at the fourth angle—Bou- cepting the heavy indemnities demanded of: produce 20-horse power each, and the two 

called the Magasins du Printemps, this vast | levard Haus-mannand Rue Caumartin—were | the invader. others 25-horse power; in another portion of 

establishment is to-day in full activity, and | begun in March, 1882, an1 finished six| When this latter portion shall be com- the space occupied is a Porter-Allen engine 

the terrible catastrophe of March 9th, 1881, | months afterward. | pleted, all the service will be organized on an_ of 80-horse power, which is regulated to make 

has permitted the replacing of the buildings| Our engraving gives a general view of the | immense scale, and that with which we are «215 revolutions per minute. These several 

which occupied nearly one-third of the block | building; and represents it with all the elec-| specially occupied—the electric light—will motors actuate, on one side four Gramme 
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Tue Exvectric LIGHT IN THE GRAND MAGASINS DU PRINTEMPS. 





bounded by the Rue du Havre, the Boule: | tric lights in full activity. The effect pro- | present a general installation certainly unique | dynamos with alternating currents, each one 
vard Haussman, the Rue de Provence and duced by this gigantic glass edifice is truly | in the entire world We can judge of what | furnishing twenty lights, a rontinuous-cur 
the Rue Caumartin, by a magnificent palace | extraordinary, and the whole neighborhood | the effect will be when it is finished by ob- | rent Gramme machine of the A type for thirty 
consecrated entirely to Her Majesty, 7'he| takes on an animated appearance under the | serving what has already been accomplished, |Maxim lights; on the other side four new 
Fashion | effect of this powerful electric illumination. | under the numerous difficulties encountered | alternating-current machines for twenty 
In July, 1881, the foundations of the prin- The engraving shows the front on the Boule- | in the hasty construction of such an edifice. | lights each and Gramme continuous-current 
cipal front, on the Rue du Havre, were com-| vard Haussmann, as it will appear when |In fact, up to the present time, the steam | machines to actuate the numerous incandes- 
menced, and this portion of the building was| completed. It is not, however, finished, for | engines and dynamo machines have been in- | cent lights. 
far enough advanced in October, 1882, to | since the month of April, 1883, the portion | stalled whcrever room could be found in cor-| The supply of steam for the greater part 
allow the storing of merchandise. We pub-| which is on a level with the awnings is still ners of the unfinished basements. Of course, | of these motors is furnished by inexplosive 
lished in the number of March 25, 1882, of | occupied by the workmen, and is open to the | the arrangements are only temporary; never- | Belleville boilers; and in the final installa- 
this journal, a description of the state of|sky. It will not be until 1884 that the gal- | theless, the quantity of light furnished is now | tion when completed there will be eight of 
progress of the work at that time, and a per- lleries, as well as the grand nave, can be very considerable, since there are in use, 160 these boilers, which will supply four Creusot 
spective view showing the electric light in opened. As to the latter portion, which is Jablochkoff candles and 112 Maxim incan- engines, developing a total force of 500-horse 
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power. The electrical communications, which 
necessitate an enormous quantity of cables to 
conduct the current to the various portions 
of the building, are made through the 
interiors of the iron pillars which sustain the 
building; the steam-heating, ventilation and 
water-supply pipes take the same route. 

These square iron pillars are 72 feet high 
and must sustain an enormous weight, thus 
rendering it necessary to procure a founda- 
tion of sufficient resistance, which was done 
by digging five feet below the water-level in 
order to rest the construction directly on the 
sand-bed forming the ancient diluvial bed of 
the valley of the Seine. 

To obtain this result the method of pneu- 
matic foundations has been employed, which 
was first used in constructing the bridge of 
Kebl. 

This subterranean sheet of water which 
has so much complicated the work of making 
foundations was also met with in the con- 
struction of the Grand Opera-House and the 
Eden Theatre, and we described in a former 
number of this journal how the architects of 
the Rue Bondreau surmounted this difficulty 
by a different system of making the founda- 
tions. 

The present lighting of the Magasins du 
Printemps has been arranged in a very ingen- 
ious manner; the circuits of the Jablochkoff | 
lamps cross each other, so that any two 
neighboring lights are fed’ by different 
machines, so that in case of any accident td 
one of the circuits the other keeps its lamps 
in operation, thus preventing a complete ex- | 
tinction of the lights. 

In the basement the Jablochkoff lamps 
burn all day, and the circuits*.have been 
crossed there also, in order to avoid the 
necessity of replacing of the carbons during 
the time the lights are in operation. In this 
manner, when the six candles of a chandelier 
are consumed, which hippens about once-in 
71s hours, the next Jamp (which is on the 
other circuit) is turned on, which gives the 
duration necessary. 

For the night time a special service has 
been organized; a compound machine of 20- 
horse power operates a series of Maxim lamps, 
each one producing a light of 14 Carcel 
power only. 

In fact, the Maxim lamps have been 
employed in a most intelligent manner in this 
vast installation of electric lighting; the large 
spaces could not be conveniently nor econ 
omucally lifted by means of the incandescent 
system pure and simple, its use has therefore 
been restricted to certain offices, the refect- 
ories, the smaller corridors and the retiring 
rooms. The service of night lamps for the use 
of the watchmen is also furnished by incan- 
descent light of 4 carcel power. 

In the case of installations as large as that 
of the Magasins du Printemps one can easily 
establish the economical advantages which 
accrue from the employment of electricity, 
especially for large arc lights, in comparison 
with gas, 

In faet, with the Jablochkoff candles, the 
figures published by M. Tresca, demon- 
strate that 80 carcels are obtained per horse- | 
power. We should then have for the 160! 
lights of the Printemps 4,800 carcels produced 
by means of 160-horse power, requiring 2 
kilogrammes of coal per horse-power per 
hour; in round numbers, 2 tons at 30 frances 


Finally, if with gas, we allow that the lon themselves in the interior of this 
production of 1 carcel costs 5 centimes per | body. 
hour, that is 30 centimes for 6 hours, we get} We canalso recognize in the core another 
the result per evening for the 4,800 carcels, | cause of acurrent. Besides the experiment 
a cost of 1,440 francs. | of Foucault we may cite that of Le Roux. In 

Without mentioning the immense advan- |the latter the arrangement is the same as in 
tages, well known at this day, that the | Foucault's experiments, a disc revolves 
electric light possesses from the point of | between the poles of an electro-magnet, but 
view of hygiene, decorative effects of all|a brush is placed on the circumference and 
sorts and the quality of the light for indus- another near the center; these brushes show 
trial applications, the comparative figures | a constant current; these currents have a 
which we have just given, plead with the | radical direction in the disc; they arise from 
greatest eloquence in favor of the cause of |the fact that the velocity of rotation of 
electricity for large installations of illumina- | different points on the disc iu the magnetic 


tion. |field is different in proportion to their dis- 
C, C. SOULAGES. tances from the axis of rotation; the electro- 
a motive forces which are developed therein 
are therefore different, and different points 
‘ i Electric ; iaeE $ 
oe Sues See Fe pny on the same radius have different potentials. 
Machines. 


The same conditions are produced in the iron 
core of an armature, the interior of the ring 
has not the same potential as the exterior; 
this difference may produce interior currents 

All of these machines suffer from’ harmful | —this cannot be positively affirmed, but it is 
reactions, which are not at all dependent| quite supposable. The importance of the 
upon imperfections in their construction, but | energy thus expended in the form of heat in 
which are inherent in their nature; they may | the cores varies much with the structure of the 
sometimes be infinitely alternated, but can | latter, the memvire of M. Froelich which 
never be entirely suppressed. In the first | appeared in the number of La Lumiere 
period of the practical use of machines newly | Hlectrique for March 24, 1883, gives very in- 
invented, faults of all kinds are so numerous | teresting details on this subject. The first 
that one can only discern at first the real na- | states that in the old Siemens machine, with 
ture and the importance of the diverse causes | the bobbin having a core shaped like a double 
of loss; it is only in the later stages of devel-|T, the core was much heated during the 
opment that the process of selection is put |rotation; here was an action similar to that 
into practice. | which I have just alluded to, but there was 

In the case of dynamo-electric machines | also something besides; in this form of 
the period of incertitude was rather short; | apparatus the currents of the bobbin are 
their mechanical arrangements are so simple | alternately reversed, and the core is thus 
that scarcely any fault could exist there | subjected to magnetic reversals which cause, 
which would not soon be perceived and cor- | 48 is well known, a loss of energy and heating 





(Translated from La Lumiere Electrique for the 
REVIEW.) 





rected; the remaining imperfections could | of the mass. 

therefore be only of an electrical nature.| In the sectional bobbin Siemens machines, 
This fact promptly discovered, it is only in| there have been successively used for the 
late times that we have begun to investigate | cores a cylinder of cast-iron, a cylinder with 
a little, and even at the present time we can | grooves and a cylinder formed of layers of 
say nothing precise on this subject; never- wire; in proportion that the core is more 
theless, I believe that we can hereafter, not | divided, the quantity of work absorbed by 


perhaps estimate the importance, but at | 
least distinguish the origin of the different 
causes of electrical perturbations which | 
cause the losses of energy. It has been the 
custom to class all these perturbations to- 


gether under the common and vague name 


of the masses of metal, in the same way that 
ments made by that physicist, in which a 


of an electro-magnet. 

We may remark, in passing, that it is a 
misnomer to call these internal currents by 
the name of Foucault, as they had been ob- 
served by others before him. Faraday ap- 
pears to have been the first who threw light 
upon them; in any case, Grove speaks of 
them in his remarkable work on the Correla- 
tion of Forces; he even describes an experi- 


cault, and consisting of rotating a magnet in 
front of a bar or a plate of iron. It will 
then be more correct to call these parasitica] 
currents as I have done above; the name car- 
ries the necessary descriptive qualities, with- 
out prejudging a point which demands a 
little special investigation. 





per ton, or 60 francs expense for one even- 
ing; putting the candles at 30 centimes each | 
we find a daily expense of about 200 francs, | 
and in adding 50 francs for accessory ex-| 


penses, the total cost of the light for six hours | 


It is quite true that the general cause of 
electrical losses in the machines lies in these 
parasitical currents, but it is also necessary 
to distinguish between them. 

It is first of all necessary to divide the 


would be 310 frances. 


diverse conducting masses of the machine in 


With incandescent pure and simple, Mr. 
Tresca allows 10 carcels per horse-power, 
there will be required then for the same 
quantity of 4,800 carcels, 480-horse power, 
and for six hours nearly 6 tons of coal at an 
expense of 180 francs. 

According to the observations made during 
the lighting of the St. Lazare Railway-station, 
which we described in our number of 


February 3, 1883, we find that the lamps 
require entire renewal three times per year, 
that is, 20 per night at 6 francs per lamp, 120 
francs; adding 50 francs for accessory ex- 
penses, and we have a total of 350 francs for 
six hours of lighting. 


which these currents may arise. Among 
| them it is convenient to notice first the iron 
| core, either annular or cylindrical, according 
| to the different patterns of the machines, on 
which is wound the wires of the bobbin con- 
ducting the induced current. We find in 
this core the currents of Foucault’s experi- 
ment; in fact it is a metallic mass moving in 
a magnetic field. 

According to the laws of induction there 
should be developed within it currents whose 
direction will be perpendicular to that of the 
rotation; these currents are therefore directed 
ccording to the generators of the revolving 
body and parallel to its axis, They are closed 





of Foucault currents, meaning thereby the | 
currents closed on themselves in the interior | 


this phenomenon takes place in the experi- | 


dise of copper is revolved between the poles 


ment completely analogous to that of Fou- | 


the interior currents diminishes and falls from 
| 15 to 3 per cent. 
It was in the Gramme machines, which are 
|anterior to the Siemens machines, that was 
| first employed the method of constructing 
| the core, called the ring, which used an insu- 
lated wire wrapped in the form of a compact 
spiral. This was a veritable improvement to 
the machine, nevertheless it is important not 
to push the precaution too far. In fact, ina 
‘core of this description, the insulating ma- 
terial replaces an equal volume of iron, the 
| magnetic mass is thereby diminished to that 
extent, which is inconvenient. It is neces- 
sary to adopt a medium, where the insulation 
will be sufficient, but not too voluminous. 
Experiment will teach what is suitable to the 
different types of the apparatus. 

It is not impossible that the core may con- 
tain still another cause of loss. In fact, we 
'know that, in rotation, the magnetic poles 

remain fixed in space while the ring revolves; 

|there is consequently a continual displace- 
ment of the magnetism in the matter of the 
core. That is evidently not equivalent to a 
series of magnetic inversions, even if the ro- 
tation of the poles takes place without any 
loss of energy, which cannot be absolutely 
affirmed. 

The core of the revolving bobbin is not alone 
subjected to effects of this kind; the wires suf- 
fer also; outside of the inductive action of di- 
rection perpendicular to the movement, an ac- 
tion which gives rise to the useful current, 
the thickness of the layer of wire in the bob- 
bin causes the exterior and interior surfaces 
to pass at different speeds in the magnetic 
field, just as we have already remarked to be 
the case with the core of the ring; they are 
thus at different potentials and that can cause 
interior currents. Nevertheless we can un- 
derstand that in proportion to the thinness of 
the layer relatively to the length of the radius 
of rotation, this cause may exercise only a 
very feeble influence. 

A much more important cause of loss re- 
sides in the mode of construction of the arma- 
ture of these machines. This cause has been 
known long enough, and consists of the fact 
that the wire of the armature, although being 








formed of one continuous wire, is yet divided 
into distinct parts. We know, in fact, that 
in a dynamo-electric machine the armature 
wire is wrapped in separate sections, but 
whose extremities are joined at the metallic 
contacts of the revolving commutator, where 
the friction brushes collect the current which 
is developed. The two extremities of the 
same section end at two successive segments 
of the commutator, and are thus disjoined, 
but during rotation, when the contacts come 
under the brush, there is a moment when the 
brush, passing from one contact to another, 
touches them both; at this moment the two 
extremities of the section are connected by 
the metal of the brush and this section is 
closed on itself in short circuit. 

If the ring comprises an even number of 
sections, as has always been the case, there 
will be two sections at one time thus closed 
on themselves. This fact has a double in- 
convenience; first, the resistance of the cir- 
cuit is suddenly and periodically altered; 
then the sections thus closed discharge within 
themselves, developing an extra current by 
self-induction, which cannot take place with- 
out a loss of energy; it is true that this short 
circuiting takes place at the moment when 
the sections pass in the neutral diameter, 
where the electromotive force is nothing, but 
they are none the less traversed by the cur- 
rent, and in consequence charged to a certain 
potential. 

This phenomenon has given rise to divers 
explanations. I bave recenty seen a scien- 
tific journal which attributes the loss of force 
to the reversal of the current in the same 
wire, when it passes from one pole to the 
other. “There are produced,” said this 
writer, ‘‘electrical shocks and eddies, from 
whence arise a loss of energy.” In fact there 
is nothing like this taking place; the change 
of direction of the current. in a wire is ac- 
complished through a phase regularly and 
successively, following the gradual annulling 
of the electromotive force; there are neither 
eddies nor shocks; and, besides, the explara- 
tion I have given above is sufficient to ac- 
count for the facts. 

There have been calculations on this sub- 
ject published of which the same may be 
said; thus a very distinguished savant has 
lately proposed the following calculation : 
Call / the coefficient of the self-induction of 
a section, p the number of the sections, ” the 
number of turns, the number of perturbating 
inductions will be per unit of time 2 p J; (1 
have already remarked that there are two 
sections closed at the same time; we ought 
therefore to make this expression, 2 ” p ‘); 
now p Lis equivalent to the coefficient of self- 
induction of the entire ring, which we will 
call Z, and n LZ will give the value of the 
energy expended. We see immediately that 
if we adopt this manner of reasoning, the 
loss will be independent of the method of 
forming the sections of the bobbin; that if 
the latter were divided into 10, 50, or 100 
sections the result would be the same. Now, 
this is certainly inaccurate; we conceive that 
10 variations of #, of the total value must be 
more harmful than 100 variations of each ;j5 
of that value. Experiment absolutely con- 
firms this conception and proves in an indis- 
putable manner that the greater the number 
of sections in the ring the greater the advan- 
tage; the ideal machine would be composed 
of an infinite number of infinitely small sec- 
tions; there would evidently be a perfect 
continuity and the defect would disappear. 

We have not yet any known method of 
valuing this cause of loss. It is besides so 
much more difficult to calculate, as its action 
is not limited to the ring; the magnetic field 
is influenced by variations in the current 
produced, and the magnetic state of the 
inductors must suffer from the counterblow 
of the slight oscillations, which are not with- 
out a certain loss of energy. 

We can say this much with assurance, that 
this cause of perturbation is less noticeable in 
large machines than in small ones, because 
the former allow of dividing the wire of the 
ring into much smaller sections than the 
latter; now that everyone is agreed that 
the machine of the future will be a large one, 
there is reason for believing that this incon- 
venience will go on diminishing. 
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I have not attempted in this article to 
enumerate even in an incomplete manner 
the perturbing causes which exist in dynamo- 
electric machines; notwithstanding the study 
which has been expended on them in recent 
years these apparatus have some surprises 
still in store for us; I have only attempted to 
call attention to the causes which are now 
apparent, and which show themselves with 
some degree of clearness. 

The subject becomes more and more inter- 
esting as the uses of the machines are extend- 
ed. It will become necessary to study them 
closely when we undertake the grand appli- 
cation of these machines to the transport of 
energy. 

FRANK GERALDY. 
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THE BERNSTEIN INCANDESCENT SYSTEM—THE 
PRESENT ORGANIZATION—A NOVEL GEN- 
ERATOR AND A LOW RESISTANCE LAMP— 
THE TEST IN THE BOSTON POST-OFFICE. 





“The Bernstein Electric Light Manufact- 
uring Company has acquired the right for 
the Continent of North America to all the in- 
ventions made by Alex. Bernstein and all 
the patents granted to him for the applica- 
tion of electricity to the production of light 
and the transmission of power.” 

The above paragraph forms the preface of 
a very neat pamphlet, bearing the imprint of 
a Boston firm and the date 1888, which fell 
into the hands of your roaming correspond- 
ent. After a short dissertation on the gen- 
eral subject, and a review of the ancient his- 
tory and recent progress of incandescent 
lighting, the great disadvantages of carbon 
filaments are discussed, in contrast with the 
superiority of the new hollow cylinder, anal- 
ogous to the original pencil of Starr, Koun 
and Bouliguine, which constitutes the dis- 
tinctive feature of the Bernstein lamp. 

A general description by the same pam- 
phlet defines the system as consisting of ‘a 
dynamo machine, or generator of the electric 
current ; incandescent lamps, which are con- 
nected by wires with the generator and pro- 
vided with holders, switches and cut-outs ; 
further, with meters, which measure the 
amount of current passing through the wires 
—all protected by letters patent, and the 
whole creating a system as complete in its 
details and more easily handled than the 
present gas system.” 

As this system is thus considered suf- 
ficiently substantial to be placed before the 
public, either for subscriptions to the com- 
pany’s capital stock or for securing orders 
for lighting, and, as a stock circular puts it, 
“‘the experimental period of the company 
has passed,” it seems a little singular that no 
satisfactory information as to the details of 
its working can be secured. Mr. Bernstein 
declines to give any data as to his company 
or his success, and the deductions below are 
drawn from bis general conversation, the de- 
scriptions made in the pamphlet above re- 
ferred to, and from observations of the ma- 
chinery in Boston and elsewhere. 

THE COMPANY 
has not probably effected a permanent organ- 
ization. The business office, in the Equitable 
Building, is occupied by a courteous attend- 
ant, who refers all questioners on electrical 
details to Mr. Bernstein, a gentleman of He- 
brew descent, who received his technical 
training at his early home in Germany, occu- 
pied positions of responsibility in Europe, 
was the electrician of the ill-fated American 
company which went to pieces a year or 
more ago, has since been connected with 
a New York company, and is now act- 
ing president of the new organization 
which bears his name, with Henry Cram, 
of Boston, secretary and treasurer. 
The incorporation is under the laws of the 
State of Maine, the capital stock being $500, - 
000, of which $150,000 is to be cash; par 
value of shares, $5. It is understood that 
a considerable amount has been subscribed. 

The directors are as follows: Gov. T. M. 
Waller, of Connecticut ; U. F. Rogers, of 
New London, Ct.; L. A. Milbank, of New 


as 











York ; David Whiton, Alex. Bernstein, M. 
F. Whiton, James I. Brooks, J. D. Leather- 
bee, of Boston. The company propose sim- 
ply to do the work of a parent organization, 
granting licenses to sub-companies for iso- 
lated and general lighting. One of these 
sub-companies is said to have been organized 
some time, and agreements for several others 
entered into. 
Of course, the value of 


THE NEW PATENTS 
of any company cannot at first be accurately 
estimated. It is but natural that, approach- 
ing in outward appearance and, in many re- 
spects, in detail of construction the apparatus 
of other systems, the devices of the Bernstein 
plan should attract attention and threats of 
legal trouble. It is reported in electric light 
circles here that a representative of the 
Gramme combination visited the factory not 
long ago, and, after dn examination, in- 
formed Mr. Bernstein that he was construct- 
ing essentially a Gramme generator ; that his 
lamp infiinged five Edison patents, and that, 
as soon as a sale was made, the combination 
would sit d-wn on the Bernstein company. 
On the other hand, the electrical value and 
non-interference of these same patents is 
maintained over such signatures as those of 
Causten Browne, of Browne, Holmes & 
Browne, patent attorneys, of Boston, and 
Isaac J. Osbun, formerly of the State Nor- 
mal School, at Salem, Mass. 

The representative of the REVIEW was not 
admitted to the company’s factory on Charles- 
town street, in this city. The facilities there 
offered for experiment and manufacture are 
now, it is said, too limited, and an early en- 
largement or removal is probable. The de 
tails below are carefully collected from 
various sources, and, so far as stated as fact, 
may be accepted as reliable by your readers. 

THE GENERATOR 
is said to be based on the principle of the 
Pacinotti machine. It is closely similar in 
form to the Gramme patterns of 1872 and "74, 
and also resembles outwardly the Maxim 
machine, and to some extent the small 
Siemens exciting machine used for the 
alternate current gencrators. As will thus 
be understood, the magnet helices are fixed 
in a vertical position. The descriptive 
pamphlet, in which this dynamo is illustrated, 
states that ‘‘the magnets are comparatively 
large and the magnetic field very intense.” 
The armature is made in four parts or sec- 
tions, each consisting of an independent ring, 
similar to the Gramme, about 15 to 18 inches 
in diameter and 24 inches thick, supported 
from the shaft by iron braces or spokes, at a 
distance of some 2} inches from adjacent 
rings. Each ring is wound with 16 coils of 
No. 18 or 20 (American gauge) wire, and the 
corresponding or adjacent coils on the four 
rings are presumably connected in multiple, 
as there are 16 blocks on the commutator. 
Special mention is made of the idea that these 
four sections can be so connected as to gener- 
ate, ata given speed, currents of either high 
or low E. M. F. No specimen of this ma- 
chine has been publicly shown, and it is 
stated at the office that it is in process of im- 
provement, the one already constructed being 
intended for about 25 lamps of 30 candles, 
and requiring, according to the claims to be 
hereafter considered, 6-horse power of energy. 
Its brushes are made in three sections, each 
of three superposed copper plates, perhaps ' 
inch thick. and *4 inch wide. It would 
naturally be inferred that the quantitative 
results of this machine might be ample, even 
for the requirements of a very low resistance 
lamp, and that the danger might be found in 
the difficulty of keeping it under complete 
control, and the prevention of melting what 
would seem to be inadequate brushes. 
THE LAMP 

is nearly twice the size of other incandescent 
bulbs, and of a more elongated form, like 
those of De Chaugy (1858) and Maxim (1881). 
It is not necessarily exhausted, though the 
later specimens are being so treated, but may 
be ‘filled with a vapor which has a preserv- 
ing action on the carbon.” No statement as 
to the character of this vapor can be secured. 
The sealing of the platinum wires is accom- 
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plished in the usual way, but they, as well 
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as the copper ones supporting the carbon, are 
much heavier than in any other incandescent 
lamp. For example, there is 16} times as 
much platinum used as in the Edison lamp. 
One of the conductors, about No. 16 (Ameri- 
can), follows the curve of the bulb until near 
the top it turns downward abruptly and 
terminates within a pear-shaped mass of 
carbon forming the connection with the hol- 
low cylinder. This light-giving medium has 
been constructed of rice-straw, more recently 
of a cylinder of dress silk, carbonized by a 
process which is as yet one of the secrets of 
the trade. The wire below the pencil in- 
cludes a loop of five strands of copper, which 
allows of the expansion and contraction in- 
cident to its changes of temperature without 
strain upon the cylinder. In lamps which 
have been once used, the color of these wires 
tells of the intense heat to which they are 
subjected, and globules of molten copper 
sometimes appear about the carbon. The 
power of individual lamps varies from 12 to 
500 candles, according to the pamphlet, the 
‘*standard ” size being of 50 candles. This 
gradation in light is accomplished to some 
extent by the force of the current employed. 
For instance, one officer of the company 
states that it is perfectly feasible to raise a 
30-candle lamp to 100 candles, and maintain 
it there indefinitely. The length of the 
cylinder, in the smaller sizes about 1 inch, 
may be carried to 1} inches or more, and in 
the 500-candle lamps two cylinders are placed 
in series. When it is considered that thus 
disposed, the two heavy bulbs at the upper 
ends of the carbons, together with the con- 
necting strands of copper, are supported only 
by the delicate films of carbonized silk, it is 
not strange that these lamps should be easily 
broken in handling. 
THE SWITCHES, 
automatic cut-outs and meters, are as yet ex- 
cluded alike from the prying -eye of the 
newspaper man and the would-be purchaser 
of a plant. The cut-out for lamps in mulii- 
ple arc is expected to ‘‘ prevent undue heat- 
ing of the wires if they are accidentally or 
purposely brought in contact with each other. 
If the lamps are placed in series, an auto- 
matic cut-off is used, which closes the circuit 
around the lamp in case it should be broken 
or give out for any other reason.” The 
meter indicates on dial plates the consump- 
tion, and is open to both the company and 
the patron. It was patented December 26, 
1882, and has since been improved. 
CLAIMS AND RESULTS. 


That your readers may gain some little 
idea of the efficiency of this system, a few of 
the claims made by Mr. Bernstein personally 
and through his pamphlet are here men- 
tioned in connection with such results as can 
be secured at present by inquiries and some 
careful tests. 

1. ‘‘ In judging of the amount of light pro- 
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‘acter. In the Bernstein lamp the light-giving 
surface is eight times as large as in the ordi- 
| nary filament lamp.” 

In general, this claim is tenable, with one 
important modification. The Bernstein cylin- 
der, when viewed at a slight distance, sub- 
tends only a small angle, approaching prac- 
tically to a mathematical point, and thus does 
not form a radiating disc perceptibly greater 
than that of an arc lamp, and produces a 
kindred effect on the eye. On the other 
har.d, a lamp having a large carbon, sub- 
tending a large angle, diffuses its light over 
a larger portion of the retina of the eye, and 

| gives a correspondingly mild and pleasing 
effect. The surface of any carbon has in- 
fluence more on the economy with which the 
light can be produced than on its brilliancy. 
As a matter of fact, the Bernstein carbon is 
slightly less than 4 inch in diameter, or al- 
most precisely $ inch in circumference, 1 
inch long, and therefore about ~ square inch 
(.875 square inch) in surface. The Maxim, 
Edison or Swan carbons are about .250 to .3 
| inch in surface, giving the Bernstein possibly 
50 per cent. more area. Of course, the 
larger the surface the more power is required 
to yield a given quantity of light. 

2. Electrical Measurements.—The exhibi- 
| tion plant now in operation in the basement 
|of the Boston Post-Office includes eighteen 
30-candle lamps, in two series of nine each, 
}connected in multiple with a Hochhausen 
generator, apparently of the size used by Mr. 

Kurtz, of New York, in running seven arc 
lamps for photographic purposes. The cir- 
cuit wires are of No. 4 or 6 copper, and the 
resistance.of the lamps is stated by Mr. Bern- 
stein to be five ohms each, the E. M. F. re- 
qured 20 volts, and the resulting current 
five ampéres. It is a little difficult to recon- 
cile this official statement with Ohm’s law, 
but the probability is that 20 volts is about 
the force of the average current, but that the 
resistance measured when cold. One 
lot of twenty-five lamps, so tested, varied 
from something over one ohm to four 
or five ohms in single carbons, and ran 
as high as eight ohms in the double form. 
A short time ago a lamp which had been in 
service one evening was secured by one of 
the first electricians of the country, and sent 
to his laboratory for a careful test. With a 
force of 15 volts the lamp measured exactly 
2.5 ohms, and the current of six amperes 
gave two candles of light. At 18 volts the 
resistance fell to 2.4 ohms, and 7.5 ampéres 
showed eight candles. It would not be ex 

pected that at these degrees of incandescence 
any unusual results would appear. Thé 
figures at 16 and 32 candles are included in 
the tables below, which give results from 
this representative low-resistance lamp com 

pared with the other four incandescent sys- 
tems with which itis to be brought into compe- 
| tition. The latter figures are from the report of 
| the sub-commission of experts at Paris in 1881 
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——— - + aS ES —, 
| Bernstein. Maxim. |Swan. |Lane-Fox. Edison. 
daeainaiis <a, seal cnmennail aes pecans 
SR rds ss cas nbhasadiense eee 16 15.96 16.61) 16 36 15.3: 
0 ee eee 5 2.29 41.11 | 32.78) 27.40 137.4 
Dé Ghcchd- asccetdsanacueseewnee 19.5 56.49 | 47.30) 43.63 89.11 
Pc lckiniAemeebniowwde panel 8.51 1.38 1.47 1.59 0.65 
Lamps per horse-power............ ‘ 4.49 9.48 | 10.71 10.61 12.73 
Candles per horse-power.. .......... 71.84 151.27 |177.92| 173.58 196.4 
} 
AT THIRTY-TWO CANDLES, 
— —— Ss ——_ —ee — — 
Bernstein. | Maxim. Swan. |Lane-Fox.| Edison. 
— an me | cee a 
cao re tu ayase «enw en ecrnee 32 31.93 | 33.21) 32.71 31.11 
eae eae 2.15 39.60 | 31.75! 26.59 | 130.08 
Volts...... ehwar caste leeep alana | 915) | 62.27 | 54.21 48.22 | 9B.39 
SIE, 65. notes ane 0006o055405:9 10. | 1.58 1.76 1.82 0.76 
Lamps per horse-power............ 3.47 7.5 7.9 8.47 9.88 
Candles per horse-power............ 111.04 | 239.41 262.49, 276.89 | 307.28 
| 
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duced by an electric ‘amp, one isoften misled 
by the brilliancy of the light. This brilliancy 
merely results from the fact that an intense 
light is radiated from a small light-giving 
surface; but if the same amount of light 
could be obtained from a larger light-giving 
surface, the lamp would not appear as bril- 
liant, but would be of a more diffusive char- 


In the course of this same test a current of 
25.5 volts reduced the resistance to exactly 
2 ohms, and the 12.75 ampéres gave a light 

of 100 candles. This brilliancy was again 
increased to 200 candles by making use of 
| 27.5 volts, which yielded 14.47 amperes, The 
lamp finally gave out at a high candle power 
‘in the endeavor to reach an incandescence at 








which ofher lamps are tested and at which 
they last several hours. This lamp was 
presumably of a uniform resistance with 
others in use at the same place, and had 
apparently done an equal amount of work. 

8. “As compared with other incandescent 
systems, more available candle power is pro 
duced for each horse-power used in the 
motor; 150 to 500 candles being obtained per 
horse-power, according to the current and 
style of lamp used. Of 30-candle lamps 4 to 
5 per horse-power are secured.” 

The only size yet exhibited is the one last 
mentioned, Of course it will be understood 
that in the calculation of lamps per horse- 
power in the tables, we have an app ication 
of Joule’s law, ‘current squared, multiplied 
by resistance, multiplied by time, equals 
work,” or W=C*xRxt. Taking for ex- 
ample the figures of the Bernstein test at 82- 
candles, we have 10® (amperes) x 2.15 (ohms) 
« 44.24 (foot pounds per minute)—95. 12 foot 
pounds, or somewhat less than 4 of a horse- 
power, which is the energy required for each 
lamp. The 3.47 lamps per horse-power is 
therefore a theoretical limit which can never 
be exceeded under the conditions 
assumed. As is well known, no other system 
has thus far been able to utilize in practice 
more than about three-fourths of the theoreti- 
cal efficiency. 


here 


Mr. Bernstein’s statement concerning his 
lamp nearly doubles this result, giving him 
a possibility of six 30-candle lamps or 180 
candles per horse power. Even this does not 
reach the efficiency of the others, and the 
comparison between this representative of 
the early low-resistance idea now revived 
and those of the other extreme calls to mind 
the opinion of the Paris commission as pub- 
lished in their report: 

“The economy of light production is 
greater in high-resistance lamps than in those 
of low-resistance, thus agreeing with the 
economy of distribution.” 

It for this reason, among 
that the extremely low-resistance apparatus 
adopted by Mr. Bernstein is being watched 
with great interest, many being confident of 
his ability to work out new principles of 
electrical cconomy. 

4. One of the foremost claims made for 
this lamp is regarding its durability. It is, 
however, too general to be assuring. Mr. 
Bernstein declines to make any statement 
whatever on this point. Other officers say 
the lamps have lasted several months in con- 
stant use, and one expressed his opinion that 
at cight or ten hours of daily service they 
would average frdm six months to a year. 
This means from 1,500 to 3,000 hours. The 
system is yet too much a matter of experi- 
ment to allow of an in‘elligent judgment. 
The life of the one alluded to as tested by 
photometer outside the company’s laboratory 
was too short to admit of an estimate. 
‘The steadiness of the light,” 
another claim for superiority. 

As with all Incandescent lamps, a good 
engine, and consequent a uniform delivery 
of current, secures absolute steadiness. 

6. “ The reduced cost of the plant as com- 
pared with other systems.” 

Mr. Bernstein states that any required 
number of lamps can be connected with one 
of his gencrators. In view of the exceed- 
ingly low resistance of each lamp, and the 
enormous quantity of current required, it is 
difficult to understand how this result can be 
In the Boston exhibition the total 
lamp resistance of the e@ircuit can not be 
much in excess of 11 ohms, [(214 x9)+2 
=11.25] which a further increase in number 
of lamps would of course reduce still more, 
until, unless the E. M. F. be raised con- 
siderably, the generator must needs boast an 
internal resistance much below that of ordi- 
nary machines. The wires must also be 
enormously increased in size. Au arrange- 
ment in multiple are would require twenty- 
five times as much copper as for the same 
number of Edison thirty-two candle lamps. 
If arranged in multiple groups of five, and 
these groups in series, 500 lamps or 100 
groups would give an aggregate resistance 
(of lamps but not conductors) of 50 ohms, 
and to secure the 50 ampéres of current 
necessary to heat each group to whiteness, 
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an E. M. F. of 2,500 volts must be applied. 
If the same number were arranged in multi- 
M. F. would be 1,250 
volts, and the current 100 amperes, with 12.5 
ohms as the external resistance. In all these 
estimates no calculation is made for con- 
ductors, which would add resistance and 
increase the necessary force, in proportion to 
the size of wire employed. Hence it seems 
improbable that any such number of lamps 


will be run from one generator. This brings 


us naturally to the last claim which we can} 


in this hasty review, examine. 
7. ‘* Fox streat lighting it can be distribu- 
ted over ten times the area which can practi- 


cally be covered by other incandescent 
systems.” 
In view of the above considerations it 


does not seem clear how this immense ad- 
vantage in distribution and the great saving 
in first cost is to be attained. The Edison 
system has attracted attention only 
because it affords the only example yet 


not 


given of the lighting large areas from a 
central station, but because of the great 


to conduct its 
current in covering a district. If the Bern- 
stein lamp requires 13 times as much cur- 
rent to produce the same light, or even as 
claimed, one-half that amount to cover ten 
times the aren would apparently necessitate 


amount of copper necessary 


an enormous outlay, which would be still 
further magnified if as now seems probable, 
no more than 100 lamps can be supplied 
from one generator. In this connection the 
most information thus far afforded is given 
in astock circular issued from the banking 
office of James I. Brooks, 19 Congress street, 
Boston, under date of March 29. <A full 
reproduction of this estimate will show the 
precise claim of Mr. Brooks, who is, as will 
of the Bernstein di 


be understood, one 


rectors :— 

The following statement shows the advan 
tage of the Bernstein system as compared 
with ordinary gas : 

Number of street lights used by the 

City of Boston in the city proper, 


from 12 to 16 candle-power each... 4,002 
Average number of hours each light 

is burned per year... ....sc.sesse. 3,828 
Average number of hours each light 

is burned per night. 10 


Total amount of gas con 
sumed for one year, at 
four feet per hour per 


night 61,278,624 cu. ft 


EXPENSE. 
Cost of 61,278,624 cu. ft. @ $1.30 
per thousand .... $79,662 21 


25,562 67 


Cost of lighting and care of lamps 
Total cost of lighting by gas 
@ $1.30 per thousand... .8105,224 88 


The above figures are official 


Cost of horse-power necessary to 
furnish 4,000 lights of 40 can- 
dle-power, estimating the cost 
of a horse-power at one cent 
per hour, and each horse-power 
producing 5 lights of 40 candle- 
power each (including engi- 
neers, etc.) .. 

Renewals of lamps..... 

General expenses .......... 


$30,660 00 
8,000 00 
20,000 00 


$58,660 00 





Profits of the Bernstein system at 
gas rates, with 214 to 3 times 
as much light furnished with- 
out extra charge 


$46,564 88 


Or over 30 per cent. per annum on cost of 
plant, which, at a liberal estimate, will not 
exceed $150,000. 

Let us hope that, before going any further, 
Mr. Bernstein may be willing to so far sat- 
isfy the intelligent public, from whom the 
capital for the promotion of these enter- 
prises comes, as to show the grounds on 
which he builds his faith. 

RAMBLER. 


Boston, May 14, 1883. 





The Hartford Gas Company’s Boomerang. 


Hartrorp, Mav 22.—The blow aimed 
at the elctric light interest by the gas com- 
pany, last week, through the board of 
aldermen, has proved a veritable boomerang. 
It has recoiled with terrific force upon the 
heads of those from whom it emanated. As 
foreshadowed in these columns last week the 
contest was a lively one, and it ended in the 
electric light company getting set back by a 
vote of 9 to 7 in the aldermen’s board, of 
which the treasurer of the gas company is 
a leading spirit ; though in the lower board, 
of which the superintendent of the electric 
light company is vice-president, they were 
given permission to go ahead and put up their 
poles by a very decided vote of 24 to 6. 

But, aside from the two weeks’ delay be- 
fore the next meeting, the electric light 
people look upon. their defeat as the very 
best thing that could have happened to them. 
It has made them friends and strengthened 
public opinion in their favor. Already two 
aldermen have explained that they opposed 
the project under a misapprehension, and 
the adverse action is as sure to be reconsid- 
ered atthe next meeting as day follows night 
The proposal to light the streets will proba- 
bly be rejected. The people are not ready 
for that just yet. But lamps will be placed 
in one or two of the public buildings, and 
possibly in City Hall Square. The demand 
among merchants as brisk as ever, 
and the company can get orders for all 
the lights they can put in if they can only run 
their wires. It is hard work to get permission 
to string them along over the housetops 

The treasurer of the gas company made a 
big mistake by excitedly insinuating in 
debate that the newspapers had been bought 
up, and he hastened to correct his error the 
next day. But the torch had already been 
kindled, and the blaze of public indignation 
at the selfishness of the old corporation swept 
everything before it 

In his remarks the treasurer alluded to a 
company that were about ready to come here 





is 


and put their wires underground. This 
raised some talk and brought an Edison 


man to the city last week. It seems that 
three or four men claiming to distinctly rep 
|}resent the Edison interests have been here 
| lately to see about starting an incandescent 
system with underground wires. They did 
not mect with a great deal of encourage- 
ment, though the matter was not much 
canvassed The present company will do all 
| they can to help them, for it will not in the 
| least interfere with their own business ; but 
|the gas company will certainly object then 








to digging up the streets 

| <A local photographer took some excellent 
| pictures by the electric light at the station, 
| last week, and has ordered a lamp put in his 
| operating room. He announces that he will 
give sittings till 9 P. M. 

The American company find 
great difficulty in getting competent, ex- 
perienced men to supervise the work, and 
they are compelled to take help from their 
factory. Their present quarters at New 
Britain are too cramped and crowded for 
their needs, and work is being pushed on the 
new factory at Lynn, Mass., with all possi- 
ble haste. With good luck thvy hope to 
move there in the fall. 

The local telephone company have laid a 
new fifty-wire cable from their operating 
rooms to the depot, a distance of half a mile, 
and began using it this week. They have 
put in an improved new key-board and en- 
larged their force of operatives. 

eee 
Steno-l'elegraphy. 


there is 





At the meeting of the New York Electrical 
Society, May 18th, Mr. Walter P. Phillips 
described the system of telegraphy invented 
by himself, known as ‘‘steno-telegraphy.” 
He said: There isso much confusion in the 
telegraphic mind concerning my devices, 
that perhaps I may as well explain the ob- 
ject and aims I have in view. To make 
myself understood, I will say this is an ink 
writer (holding one of the Phillips’ automatic 
machines in his hand). It is something like 
the Digney ink writer, something like the 








Wheatstone, better I think, than either. 
The use to which this instrument is put, is to 
receive contractions based primarily on the 
abbreviations used by operators ever since I 
was a boy and learned to telegraph 22 years 
ago. These contractions which I bave am- 
plified, systematized and finally developed 
into a perfect system of short hand for tele- 
graphic purposes, I call steno-telegraphy. It 
differs widely from the old abbreviations, 
and where you will find me using ‘‘4” for 
‘‘ where,” you will also find me employing 
“T Q” for ‘‘the question,” ‘‘T F” for 
“the following,” and many other combina- 
tions capable of being quickly committed to 
memory, of which you probably have never 
heard. For instance, we say, ‘3:15 bug ant 
12,” which means, ‘‘ At 3:15 the Senate went 
into Executive Session, and when the doors 
were reopened an adjournment was taken 
until 12 o’clock to-morrow.” Nor is the 
system in any way confined to Congressional 
run of 


matter. In handling the general 
news matter we are just as clever. ‘‘S. 8. 


N.” disposes of ‘‘Sir Stafford Northcote, 
Chancellor of the Exchequer,” while ‘‘ U. T. 
C.” covers ‘‘ under the circumstances,” and 
“C.K. X.” ‘committed suicide.” Steno- 
telegraphy will double and often treble the 
~apacity of a single wire, a duplex or a 
quad. Mr. W. J. Cook, the inimitable 
‘‘ Bif” sent from Washington to Cincinnati 
in 5 hrs. and 5 mins. the great speech of 
Senator Conkling, delivered in front of 
Cooper Institute during the Garfield cam- 
paign. It consisted of nearly 20,000 words, 
and took Mr. Conkling more than four hours 
to deliver it. 

Mr. Cook made an hourly average of 
nearly 4,000 words. His time, however, has 
been beaten by Mr. Water L. Prentice, who 
has sent 4,600 worés in an hour, and by Mr. 
Fred. N. Bassett. The latter sent from 
Washington to Chicago, between 10.30 P.M. 
and 3.10 a.m. 21,000 words, two full pages of 
the Inter-Ocean. This was done on one side 
of a quad, with Washington working with 
Pittsburgh on another, and Chicago with 
Pittsburgh on another. Two operators copied 
this matter out, and were clear five minutes 
after Mr. Bassett sent ‘‘Good night” I 
doubt if two operators could have copied 
more in the same time from experts sending 
on 2 much steadier circuit, and I doubt also 
if any two senders could have gotten the 
matter over two sides of a quad in the time 
consumed by Mr. Bassett, using only one side. 

I have never had any difficulty in teaching 
men to send steno-telegraphy. They  be- 
come familiar with it so as to average 3,000 
words per hour in a few days; but the mod- 
ern operator knows very little about tape, 
and I suppose that there are not more than 
20 expert tape readers in the country, cutside 
of those reading the double line characters 
in the American Rapid offices and those 
whom the Western Union are now teaching 
to read the Wheatstone tape. In view of 
this scarcity of tape men, I reasoned that if 
I could take steno-telegraphy on an embos- 
ser, or ordinary Morse register, and run it 
through a transmitter at a low rate of speed, 
a sound operator could copy out the contrac- 
tions in full, and we thus could do away 
with the inkrecorder and the reading by sight 
instead of sound. I went further than this. 


I made an automatic which utilizes the 
Morse talent. I have nothing to do with 
perforators. I adhere to the Morse register, 


and with the matrix made by it, I transmit 
into the line, at any desired rate of speed, 
from 10 words per minute to 200 words per 
minute. I can work with these slips up to 
the Wheatstone standard of speed, and can 
take it either on an ink-writer or on the sen- 
sitive tape, and I can do what neither the 
Wheatstone or any othersystem can dooutside 
of mine. I can let an operator send on a lo- 
cal circuit, say 60 messages an hour, and put 
them over one side of a quad at the rate of 
120 per hour, take them on an embosser and 
then slow them down on a local circuit to 60, 
50, 40, 30, 20 or 10 messages per hour ac- 
cording to the capacity of the receiver. I 
have demonstrated that I can send 60 words 
a minute to Chicago over one side of a quad, 
or 3,000 words per hour. If then the matter 
be press, and the sending operator entapes 
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it in my contractions, it can be sent at the 
rate of from 7,000 to 10,000 words per hour. 
All this is accomplished without the inter- 
vention of the perforator. The work is all 
to be done by Morse men, done by men 
trained to read copy, done with a Morse key, 
an consequently done in a workmanlike 
and intelligent manner. If any automatic 
outside of this one is ever a success, it will 
be the Wheatstone ; and how many men 
out of the great army of Morse operators in 
this country to-day will ever take kindly to 
punching paper with a pair of toddy sticks? 
In England, where caste pervades every- 
thing, it is easy to club men into doing any- 
thing, and I understand that the Wheatstone 
has there been a+great success. But the 
American operat6r has his own notion about 
the proper use of toddy sticks, and thus far 
he has not taken kindly te automatics. With- 
out the co-operation of the Morse men, any 
new system of telegraphy inust fail, and I 
have endeavored to build up a system calcu- 
lated to save wires and employ the men who 
have devoted their lives to learning the busi- 
ness, and whose views, prejudices and pecu- 
liarities must be taken into account by any 
man who aims to improve on the original 
Morse method. 

Mr. Phillips then ran some tape already 
prepared through one of his transmitters at 
yarious speeds, ranging from 10 words to 
100 words per minute. The characters were 
reproduced on the sounder in circuit with 
great precision. About 75 words per min- 
ute seemed to be the limit of possibility to 
read by ear. Much merriment was created 
by the story told by the sounder. The sub- 
ject was, so to speak, a bird’s eye view of 
that famous press circuit in days gone by— 
No. 4, East. 

At the conclusion of Mr. Phillips’ remarks 
Mr. Dan. Boyd, Managing Director of the 
Electrical Portable Battery and Gas-Igniting 
Company, of Manchester, England, was in- 
troduced. He exhibited some novelties in 
induction coils, portable gas-igniters, call 
bells, etc., and imparted some valuable in- 
formation to those present. The company 
he represents uses soft iron wire, as well as 
copper, in the construction of helices The 
wire is used bare, and the insulations of the 
convoluticns are effected by winding with the 
wire a fine cotton thread, which, of course, 
insulates every convolution from the ones 
next. Economy of spaceis the advantage 
claimed for this method. 

Mr. Boyd also exhibited a miniature elec- 
tric light as a scarf-pin. The battery sup- 
plying the current is so compact that it can 
be carried in the vest pocket. The light is 
powerful enough to enable the wearer to 
read the finest print at ordinary reading dis- 
tance. Mr. Boyd, at the conclusion of his 
remarks, presented the Society with an elec- 
trical portable gus-lighter. 

The circulating library of the Society was 
inaugurated at this mecting, and it is pre- 
dicted and hoped that it will be the means of 
largely increasing its membership and popu- 
larity. 

————*ape—__——- 
Formal Report of M. Deprez’s Experi- 
ments—His Invention Approved by the 

French Institute. 


We extract from an interesting letter to 
our esteemed contemporary, the New York 
Times, some details concerning the results 
obtained by M. Deprez in his recent experi- 
ments: 

This report is extremely minute; it con- 
tains algebraical formulas, tables and columns 
of figures which would be out of place were 
I to reproduce them here, and the terms in 
which it is drawn up show the satisfaction 
of the committee, whose proposal of a vote 
of thanks to M Deprez was ratified by the 
unanimous approval of the Academy of Sci- 
ences in its sitting of the 9th of last April, 
and furthermore sanctioned, a few days later, 
by the French Government’s promotion of 
the laureate to the rank of Officer in the 
national order of the Legion of Honor. As 
I have written, the report is too long to be 
reproduced in extenso, but I beg leave to give 
a summary of some of its most important 
passages. 





That power is transmissible by electricity 
is not claimed by Deprez to be his discovery. 
Faraday, by pushing an inductive magnet 
into the coil, produced deviations in the 
needle of his galvanometer. At several yards 
distance, the effort of his hand was followed 
by a corresponding effort of the needle by 
the intermediary of an electric current, and, 
though this effort was minuscular, it was the 
germ of all subsequent progress. 

This, says the committee, was the starting 
point. Gauss and Weber increased the dis- 
tance of transmission, and the amount of 
force transmitted, but, even with them, the 
results were unsatisfactory, as the questions 
at issue are: Can power be transmitted over 
tens and hundreds of kilometers in such 
quantities as to suffice the needs of large in- 
dustrial establishments, and on such econom- 
ical conditions as will render its application 
to industrial purposes practicable? ‘‘ Herein 
lies the difficulty of the problem of which 
the three characteristic terms are: First, to 
transport by means of the electric current a 
considerable quantity of energy; second, to 
transmit it to a great distance; third, to so 
arrange thot the specific cost of the operation 
in machines and conductors shall not exceed 
a given value. These three terms are equally 
important, for if one of them should be elimi- 
nated, all difficulty disappears, and the prob- 
lem becomes easy, if not solved.” 

The committee remark that at first sight a 
fourth term might be added, viz., the pro- 
portion existing between the power expended 
and the power transmitted should be as high 
as possible. Mechanicians gererally consider 
this condition of capital importance. The 
committee, on the contrary, think it is merely 
accessory because, as it is proposed by M. 
Deprez to. make use of forces which, on ac- 
count of their distance, cannot otherwise be 
used, whatever be that proportion it must be 
advantageous, provided it be inexpensive. 
The committee, however, admits that the 
greater this proportion is the more satisfac- 
tory will be the solution of the problem. 
Referring to various other attempts in France 
and elsewhere to transport force by elec- 
tricity, the committee says: 

‘*Interesting though they be historically. 
neither of the experiments with the electric 
railway by MM. Siemens, at Sermaige, and at 
the mines of La Peronniere and Blangy, ful- 
filled the three indispensnble conditions 
above mentioned. Either the distance -that 
is to say, the resistance of the conducting 
wires—was feeble (a few ohms at the out- 
side), or if the resistance was more consider 
able, the amount of utilizable power trans- 
mitted was insignificant, while in the ma- 
jority of cases no accurate system had been 
arranged to measure precisely the force ex- 
pended or the force received. Only in the 
experiments of Marcel Deprez, at Wiesbach 
Munich, was any attempt made to fulfill the 
real conditions of the problem. There the 
distance was one of 57 kilometers; the junc- 
tion established by the telegraphic wires rep- 
sented a total resistance of 950 ohms, and the 
amount of power tran-mitted exceeded half 
cheval vapeur.” 

Allow me here to call attention to a slight 
difference existing between the French and 
English unities of force; one cheval-rapeur 
equals 75 kilogrammeters per second, whereas 
one horse power is equal to 76 xilogram- 
meters. This distance, however, is unim- 
porfant, as the proportion between expended 
and received force remains the same, what- 
ever be the standard of measurement adopted. 
The company does not examine this Weis- 
bach-Munich trial, which was executed in 
imperfect condition, and with ‘notoriously 
insufficient means of dynamic and electric 
measurement.” It confines its studies to the 
experiments of the 4th of March, and goes 
into full details, which I shall omit here, as 
I gave them fully at that time, and to recapit 
ulate would be tiresome. One poivt, how- 
ever, I must insist upon; the generating and 
receiving machines were placed side by side, 
in order to measure simultaneously the quan- 
tities of force generated and received, and this 
arrangement, differing from the usual condi- 
tions imposed for the transport of power to 
a long distance, in consequence of the junc- 
tion of the two machines, they were con- 
nected on the one side by a short wire of 
litle resistance and on the other by a galvan- 
ized telegraphic wire four millimeters in 
diameter, passing around the Bourget station 





and presenting a total development of 17 
kilometers—it was urged as an objection to 
the conclusiveness of the experiment. This 
objection will not hold water, and is disposed 
of by the committee, which explains that if 
the juncture of machines does not permit an 
accurate appreciation as to the rapidity of 
their function, in the case of telegraphic ap- 
paratus, where the discontinuity of the cur- 
rents is a characteristic, it is not so here, 
where the object in view is the transmission 
of a uniform current. In the first case there 
are difficulties, such as the electrical capacity 
of long lines and the electrification of iso- 
lators, to be encountered, and for these can- 
not be substituted a short wire of equivalent 
resistance. In the second, on the contrary, 
these difficulties do not exist, as the point of 
issue is simply whether the electric fluid does 
or does not traverse without complications the 
given circuit, and of this ample proof was 
furnished in each experiment. M. Trescs 
was intrusted by the committee with the 
dynamometric measure, both of which I sub- 
join: 
RESULTATS DYNAMOMETRIQUES. 
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| N n T Tu 
| T 
First. ...... | 878 | 104 | 0.151 | 0.176 
Second ....| 370 88 | 0.127 | 0.147 
Fifth ......| 850 602 0.342 | 0.435 
i -| 923 709 | 0.3872 | 0.477 
Seventh....| 850 643 | 0.375 | 0.482 


1024 | 799 0.362 | 0.456 
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9,771 | 7,665 3.344 393 
Sixth ......'10,556 | 8.259 | 3.939 427 
Seventh....| 9,514 | 7,408 | 3 572 420 
Eighth..... 12,267 | 9,731 | 4.480 | 433 


RESULTATS ELECTRIQUES. 
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‘‘An inspection ef the above figures,’ 
continues the committee, ‘‘ will show that 
the force absorbed by the generating and 
transmitted to the receWing machine in- 
creased with the velocity of the former, and 
the fact of capital importance is that nearly 

4 a 
41¢-horse power was transported over a 
double telegraphic line of 814 kilometers in 
length represented by an effective resistance 
of 160ohms. The gross ‘rendement’ equals 
371g per cent. of the expended force, and 
these figures may be adopted if the loss 
which every motive machine expcriences 
necessarily by the absorption of force be 
taken into account ; but if, on the contrary, 
abstraction be made of the mechanical 
motor, and the result produced by the suc- 
cessive transformations of the power be ex- 
clusively considered, the dynamo-metric 
proportion exceeds 48 per 100. From which- 
ever stand-point these experiments be viewed, 
their results are most important and must 
constitute an epoch in the history of the 
great industrial and scientific problem to 
whose solution M. Marcel Deprez has, for 
years, devoted his attention.” 

The term ‘‘rendement,” which some 
persons have translated ‘‘ rendering,” indi- 
cates the proportion of the power received 
to the power expended, and may be repre- 
sented by the fraction—power received di- 
vided by power expended. Referring to the 
figures of the table, MM. de Freycinet, de 
Lesseps, &c., call attention to the fact that, 
if the quantity of transmitted power in- 
creases with the velocity of the machines, 
the rendement reached a maximum 
volocity of about 850 revolutions in the 
generating machine. They notice this cir- 
cumstance in order that ‘‘ulterior studies 
may clear up this conclusion, which is not 


has 


in accordance with what is generally sup- 
posed in this matter.” They remark also, on 
the other hand, that the quantity of trans- 
mitted power increases more than propor- 
tionally to the velocity of the generator, yet 
with the tendency to converge toward pro- 
portionality. They deduce from this that 
the generator has not, so far, attained the 
maximum of its effect, and that a more 
rapid rotation would permit the transmission 
of a very much greater amount of power. 
The experiments proving that the amount of 
electrical’ rendement superior to the 
dynamometric rendement, and notably so 
this fact was urged as a grave objection to 
the validity of the theory of the electrical 
transmission of force. But the of 
this divergence explains away the pretended 
objection, as the divergence 1s not on the 
line of transmission, but at the points where 


is 


cuuse 


electrical ‘‘ energy ” is transformed into me- 
chanical ‘‘ energy,” and vice versa, whence 
aseries of tables which prove, mathemati 
cally, that all the variables of the problem 
are not practically independent, and that the 
engineer can only achieve satisfactory results 
by ‘judiciously selecting from among the 
elements at his disposal, and especially by 
seeking to produce the most intense magnetic 
tield compatible with the given resistence of 
the inducting wire. To increase the strength 
of inductors is M. Deprez’s special solicitude, 
and ‘the has succeeded in obtaining in- 
ductors which, for their magnetic field, with 
an equal expenditure of ‘energy’ and for 
feeble intensities, are vastly superior toany ma- 
chines of the same weight heretofore known.” 
Thus, for example, in the recent experiments, 
the magnetic field of the generator—a De- 
prez model—reached as high as 1,033 abso- 
lute unitics, with an expenditure of 12 74 
kilogrammeters per second, equal to .170 
cheral-vapeur, whereas the receiver, a trans- 
formed Gramme, gave as the average in- 
tensity of its magnetic field only 718 unities, 
about three-fourths of other, and to obtain 
this made necessary an expenditure of 29.94 
kilogrammeters, which is equivalent to .400 
cheral-rapeuy—that is to say, twice and a 
half as much more. Referring to the serious 
difficulties attendant upon the employment 
of electromotors of great power, and of the 
precautions to be taken as well for the 
personal safety of those who are intrusted 
with the management of the machines as to 
insure a minimum of wear and tear in the 
machines themselves, the committee says : 
**On this point there are important ques- 
tions to be settled in order to render the use 
of these machines easy and to a certain de- 
gree automatic; it is only justice to add that 
M. Deprez has undertaken their solution, 
and has invented already several ingenious 
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arrangements by which all their manipula-| 
tions are simplified. In fine, the results ob-| 
tained by M. Deprez, conformable in every 
particular to the theoretical principles by | 
which engineers should be guided, vastly ex- | 
ceed everything previously accomplished by | 
the greatness of the transmitted power com- | 
pared with the resistance of the conductor | 
of transmission, and, in addition to this, are | 
remarkable for the mechanical rendement | 
obtained. The machine which he invented | 
and constructed presents notable improve- 
ments upon those previously constructed‘ for | 
the same purpose, and would undoubtedly | 
have produced still more advantageous re-| 
sults if it could have been constructed a sec | 
ond time to serve as areceiver. It is not the| 
mission of the committee to judge of the| 
economical and industrial value of the re-| 
sults obtained; but after a most thorough | 
examination of the apparatus used and of the | 
principles on which M. Deprez’s system is| 
founded, it does not hesitate to proclaim the | 
importance of the facts which it has been 
called upon to consider and note.” 
me 
Electric Motors on the Elevated and | 
Surface Roads. 








The introduction of electric motors on the 
tracks of the elevated railroads—a project | 
now under serious consideration—will doubt- | 
less prove a priceless boon to those who| 
dwell, or even do business, along the lines of 
the roads. It is more than probable that the | 
substitution of electricity for steam will also | 
prove successful from an economical stand- 
point. 

The dust and smoke and flying cinders 
from the steam motors now in use have at, 
times proved an almost intolerable nuisance. | 
Pedestrians have had their clothes ruined | 
from flying cinders and oil, and dwelling- 
rooms have been not infrequently filled with 
dense volumes of smoke from the passing | 
steam motors. | 

It is safe to predict, too, that at no distant | 
day the street cars, pow requiring one or two! 
horses, will be propelled by electricity. 

It is the intention, we believe, to carry | 
electricity to the motors on the elevated | 
tracks by means of what might not inap-| 
propriately be called an electric main, carried | 
from one end of the line to the other. This | 
system will, perhaps, prove efficient and safe 
on a private road-bed such as that in question, 
but we must record our unqualified disap- 
proval of such a system on the surface roads. 
Here, we believe, the system recently tried 
in England with not a little success, viz., 
that of placing storage batteries under the 
seats of the cars themselves, will prove the 
most satisfactory and trustworthy. These 
boxes, it was found, could be relied upon to 
supply the field of force with all the elec- 
tricity required to work the armature. 

At the Waterloo Bridge trial a mean rate 
of seven miles an hour was attained by“ the 
electric motors, and, while this would hardly 
be a sufficient rate of speed for the elevated 
motors, it would be amply sufficient for the | 
cars on the surface, and, no doubt, as rapid 
a rate as the authorities would permit under 
the circumstances. 

——_+>e—_—__ 
Underground Tubes and Wires. 





The Western Union Telegraph Company 
will this week begin the work of laying 
pneumatic tubes under Broadway. They 
will also lay tubes in which telegraph wires 
will be carried. There will be six of these 
tubes, and they will extend from*the New 
Produce Exchange Building to Forty-sixth 
street, and through that street to Fourth 
Avenue. At distances of 400 feet brick 
man-holes about four feet square will be 
built, so that repairs may be made without 
tearing up the pavement. 

———__-=>e+—__—— 

Electricity to Warn the Mariners. 


Experiments are shortly to be made with | 
the electric light in the lighting of light- 
houses. Professor Morton, of Stevens In- 
stitute, a member of the Lighthouse Board, 
will make a test at the twin lighthouses at 
the New Jersey Highlands. The only obsta- 
cle that lays in the way of electricity sub- 
stituting vil as a guide to mariners, is the 
expense. 





— - oboe - 
Yelling at a telephone but receiving no’ 
eply is a “ holler” mockery. | 


|of the company. 


Telephonic. 





The Southwestern Telephone and Tele- 
graph Company. 





PRESENT STATUS AND FUTURE PROSPECTS— 
THE WORK AND AIMS OF THE LOWELL SYN- 
DICATE—THE ABILITY OF ITS MANAGERS — 
SUCCESSES IN THE PAST—ITS EXAMPLE-— 
CREATING A DEMAND FOR THE TELEPHONE 
—THE SUCCESS OF THIS POLICY ILLUS- 
TRATED. 





Representatives of the Lowell telephone 
syndicate consisting of W. A. Ingham, Chas. 
J. Glidden, Loran N. Downs, Wm. H. Bent 
and A. A. Coburn came to New York on 
Friday last to complete the purchase of the 
Southwestern Telegraph and Telephone 
Company. The full syndicate is composed 
of forty men, who take blocks of $25,000 
each, making a total of one million dollars 
One hundred thousand dollars will be placed 
in the treasury for construction purposes and 
the balance for the property. The territory 
is considered the best yet controlled by the 
syndicate. It embraces the entire States of 
Arkansas and Texas, and has a total popula- 
tion of nearly two millions, or one-half the 
size of New England. The New England 
telephone interest, upon a6 per cent. basis 
would be worth fifteen million dollars, 
Upon this comparison the trade is considered 
a good one. There are at present 3,000 
subscribers, and many new orders unfilled. 
General Manager Downs went Southwest 
on Monday, and the property will he taken 
possession of June 1st. The headquarters 
of the company will be removed from Little 


| Rock, Ark., to Austin, Texas, the latter 


place being in the center of the territory, 
and nine hours’ ride to the extreme division 
The new organization, 
under Lowell management, will pay divi- 
deuds quarterly, the first being in October, 
when one per cent. if not more on the full 
capital, two million dollars, will be paid. 

The purchase of this vast territory increases 
the subscribers under the Lowell manage- 
ment to over sixteen thousand, and upon the 
selling prices of to-day the various companies 
would represent the following: 

National Bell of Maine, 15,000 shares @ 
90c., $1,350,000. 

Boston and Northern, 5,570 shares @ $1.54, 
$857,780. 

Suburban, 3,500 shares @ $1.41, $493,500. 

Bay Sta'e, 5,600 shares @ $1.31, $733,600. 

Union, 1,000 shares @ $1.12, $112,000. 

Granite State, 1,300 shares @ 90c., $117,000. 

Northwestern (par $50), 13,000 shares @ 
5i7c., $741,000. 

Southwestern, 
$1,200,000. 

Total, $5,604,880. 

Should the companies pay in July the same 
rate as in April, the total quarterly dividend 
would be as follows: 


20,000 shares @  60c., 


Per cent. 

National Bell of Me., $1,500,000; 
dividend drawing capital..... 
Boston and Northern, $557,000; 


114 $18,750 





dividend drawing capital..... 3 16,710 
Suburban, $350,000; dividend 
drawing capital. .......... - 2146 =8,750 
Bay State, $560.000; interest 
drawing capital...........0. 214 12,600 
Union, $100,000; interest draw- 
SE GUN iecccmscinnccnsess 114g 1,500 
Granite State, $130,000; dividend 
drawing capital............. 114g 1,950 
Northwestern (par $50), $650,000; 
CE iiasc sdstvanecess ses 2 13,000 
Southwestern, $2,000,000; ex- 
IE so escdccres 6ss5-00000 oe 20,000 
$93,260 


The earnings for April have been computed 
at the treasurer’s office, and exceed any 
previous month. While an increase in divi- 
dends is warranted in July, it is probable no 
change will occur before October. Twelve 
months ago nearly four-fifths of this entire 


| telephonic interest was held in Lowell; at 
| present it is scattered all over New England, 


large holdings being owned by citizens of 
Portland, Me., Manchester. N. H., Rutland, 





Vt., Boston, New Haven, Providence, New 
York, and other cities in this section, a 
liberal amount being held by citizens of the 
northwest and southwest, in Minnesota and 
Texas. The future of this massive business 
can only be predicted, but it is evident a con- 
solidation of the entire telephone business of 
the United States, Mexico, and Canada will 
be the consummation. To amalgamate so 
extensive an interest would consume a long 
period of time. The first step toward unit- 
ing telephone interests will be made during 
the coming summer, a movement being 
already under way to consolidate New 
England. The executive offices will still 
remain at Lowell, under one management 
and one stock. 
mee 
Underground Wires. 





Prof. C. H. Haskins of Milwaukee, an 
electrician who has carefully inspected the 
underground telegraph systems of Europe, 
says : 

‘‘The problem of successful underground 
working has never been solved. In Eng- 
land, except in the cities, underground wires 
are in use only toa limited extent. Induc- 
tion, retardation of signals and leakage or 
bad insulation are the three difficulties that 
stare us in the face, and these have never 
been successfully met. In London the wires 
are all in cables, and these cables are drawn 
into iron pipes near the curbing. A large 
force of men is employed constantly in 
changing and renewing these cables. The 
ammonia and other gases of the earth 
speedily destroy the insulation and make 
renewal necessary. It is found impossible 
to remove single wires, and, therefore, all 
the wires are made into a cable, and all must 
be drawn, out and a new cable drawn in 
whenever one wire fails. The average re- 
tardation or slowness of working by the 
underground system is found to be about 
thirty per cent. This being the case, I don’t 
think that the multiple system could be 
worked in this country if underground 
telegraphy. should be adopted. Telephones 
are not worked underground in Europe 
because of retardation and induction. I 
don’t think the underground system the 
Philadelphia company is putting in can 
neutralize induction or give good insula- 
tion.” 

————— 


Unpaid Telegraph Taxes, 





PHILABELPHIA.—A return was made 
to City Councils recently of the telegraph 
companies who have not paid the tolls 
recently imposed and due on the 1st inst. 
Those failing to pay the charges are the At- 
lantic and Pacific, 158} miles, $397.50 ; Con- 
tinental, 42 miles, $105; Western Union, 
558% miles, $1,472.50; Mutual Union, 266 
miles, $665; Bell Telephone, 838} miles, 
$2,095.50. The City Solicitor was instruct- 
ed to represent the city in the equity suit of 
the stockholders of the Western Union and 
Mutual Union Companies, to restrain the 
city in the collection of these tolls. 

———_e- ao —___——_ 


The Telephone, 





We are apparently on the eve of great 
activity in the development of telephonic 
matters, a considerable stir in this direction 
having taken place within the last three 
weeks. Why London, with its four million 
or so of inhabitants, should be worse off as 
regards telephonic communication than many 
a town in America whose population might 
be multiplied by fifty or even more, to com- 
pare with the figures given for our metropo- 
lis, is a subject we need not discuss at length. 
The heavy prices charged for renting instru- 
ments, the not too reliable service of com- 
munication, and the monopoly hitherto held 
by the only company actually at work, have 
not been conducive to the extension of the 
telephone in England. 

Referring for a moment to a subject which, 
commercially speaking, sprang into exist- 
ence about the same time as the telephone, 
viz., the electric light, we think it will be 
generally admitted that, as far as actual 
needs are concerned, business men can dis- 





pense with the latter. Without for a mo- 
ment losing sight of the favorable opinion 
we have always held as to the value of elec- 
tric lighting prospects, which we firmly be- 
lieve will soon become even brighter than 
before, it cannot be denied that in many 
cases where the light has been tried it has, 
after ample experiment and time for obser- 
vation, been discarded. With the telephone 
the case would be entirely different. It is 
difficult te imagine a man with extensive 
business operations and connections giving 
up the use of the telephone after having ex- 
perienced for ever so short a time the ad- 
vantages it brings to him. In fact the tele- 
phone will shortly be an absolute necessity 
for every business house and for many pri- 
vate individuals. 

Hitherto we have not been able to obtain this 
necessity of the future on sufficiently favor- 
able terms, hence the limited telephonic com- 
munication in our great city. Two com- 
panies, the London and Globe, and the Long 
Distance Telephone, respectively, are now 
endeavoring to place themselves in a posi- 
tion to supply to some extent that which we 
have up to the present been denied. The 
former company made its appearance last 
year under circumstances well known to our 
readers, and after various vicissitudes the 
company seems now about entering upon its 
work, and on favorable conditions to the 
public. It would be premature to say much 
of the Long Distance Telephone Company 
at present, and therefore we can only await 
the result of its lawsuit with the United 
Telephone Company. Whatever opinions 
may be held in regard to the continued 
action of this latter company whenever an 
attempt is made to bring forward either a 
new or improved form of apparatus, it 
would at least be deserving of sympathy in 
one particular instance, were it not that in 
all probabillty the treatment complained 
of has been induced directly by its own 
treatment of its adversaries. The directors 
notify that its wires of communication in 
several parts of London have been malic- 
iously injured and tied up in groups, thus 
placing various subscribers in communication 
with each other. The effect of this has been 
in some cases an intermittent ringing of 
bells, and in others the placing of the groups 
of wires so treated to earth, thereby stopping 
all communication, and making it appear 
that inattention on the part of the exchange 
switch rooms was the cause. The private 
wires of subscribers have also in like manner 
been interfered with. We need not attempt 
to divine the parties responsible for such 
conduct, but it appears to us that it is un- 
English like to say the least, and not at all 
calculated to win the support of the public, 
but rather to increase that already accorded 
to the unfortunate and, perhaps, primarily 
faulty company, whose wires have been 
thus tampered with. Such paltry meanness 
as this cannot be too strongly condemned, 
and we should be glad to hear that the 
offenders have been detected and brought to 
justice, 

With respect to long-distance telephoning, 
we are not surprised to find that our remarks 
on this subject are fully borne out by a com- 
munication received by the United Telephone 
Company from the general manager of the 
American Bell Company. This communica- 
tion runs as follows. and relates to the long- 
distance tests recently made in America, and 
commented upon in the ExLecrricat Re- 
VIEW : 

«The tests in question were simply made 
to bring into notice the Postal Telegraph 
Company and their wires. All forms of tel- 
ephones were used, and each patentee was 
allowed to make a trial. None of the tests 
were eminently satisfactory, owing to the 
earth currents. Still, conversation did at 
times take place over the wire. The most 
satisfactory tests undoubtedly resulted from 
the use of a double Edison transmitter with 
an ordinary Bell receiver. It has, however, 


in our opinion, demonstrated one thing— 
that is, that it is not impracticable to talk 
long distances, provided wire of sufficiently 
low resistance is used.” 

It will be seen from this that, with any of 
the instruments at present used, partial con- 
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versation at times could be carried on over a 
distance of 1,000 miles, but this was due to 
the conductor solely, as we have already 
pointed out. 

It mus: not be forgotten that the compara- 
tive resistances vf both the conductor and 
the insulators require to be taken into con- 
sideration. If we imagine a line with prac- 
tically no resistance as far as the conductor 
is concerned, then even if insulation resist- 
ance were excessively low, nearly the same 
current strength would arrive at the distant 
end as left the transmitting station. On the 
other hand, with a conductor of very high 
resistance and an insulation also compara- 
tively high, the reverse would take place, 
that is, nearly all the earrent would be lost 
before arriving at the distant station. 

As we know the new wire between New 
York and Chicago has g very low conductor 
resistance, we cannot look upon the tests 
over that line as anything extraordinary, in- 
deed we should be much better satisfied with 
successful tests over an English line, say, 
from London to Manchester.—London Elec- 
trical Review. 

—____ => —__—__ 
Mutual District Messenger Company, 
Washington, D.C. 





At a meeting of the stockholders of the 
Mutual District Messenger Company, Wash- 
ington, D. C., held at the club rooms of the 
National Railway Publishing Company, 46 
Bond street, New York, May 17, 1883, it was 
voted to increase the number of directors 
from seven to nine, and the following named 
gentlemen were elected directors: 

WituiaM F. CHESTER, 
Washington, D. C. 
H. W. GwINNeER, 
President Hoole M’f’g Co., N. Y. 
H. W. Pore, 
Vice-President Manhattan District 
Telegraph Co., New York. 
W. H. Woo.verton, 
President New York Transfer Co. 
WiiLurAM F. ALLEN, 
Editor National Railway Publica 
tion Co., New York. 
CHARLES H. SEWALL, 
Superintendent American District 
Telegraph Co., New York. 
CHARLES E. Puau, 
Superintendent Pennsylvania Rail- 
road Co. 
Max R&IBENACK, 
Assistant Controller Pennsylvania 
Railroad Co. 
H. McGonreGat, 
New York. 
OFFICERS ELECTED. 

Mr. William F. Chester retlected Presi- 
dent. 

Mr. H. W. Gwinner, Secretary and Treas- 
urer, vice Mr. George F. Truell, resigned. 

EXECUTIVE COMMITTEE. 

William F. Chester, H. W. Pope, H. W. 
Gwinner, W. H. Woolverton, and C. H. 
Sewall. 

This company opened for business April 2 
at No. 1,427 Pennsylvania avenue, and bas at 
present three District offices in operation. 
Nearly every department of the District and 
United States Government is connected with 
its messenger service, also night-watch system 
and patrolmens’ street signal system, the 
same as about to be introduced in this city, as 
mentioned in our last issue. 

The company has been extremely suc- 
cessful, having paid its running expenses 
from the start. 








> 
The Telephone Exchange at Valletta 
Malta, Gibraltar, has 58 subscribers. The 
instruments are procured from the Compag- 
nie Internationale Des Telephones, 15 Place 
Vendome, Paris. The Malta District is un- 
der charge of Chevalier Edward Rosenbusch. 
The Ader transmitters and receivers are 
used. 
sala een Se 
The first trial of lighting the electric lamps 
on the Brooklyn Bridge was very satis- 
factory. Sixty-four electric lamps, each 
being of 2,000-candle power, form an arch 
which is of splendid brilliancy. 





Correspondence. 


Electro-Magnet. 





Editor Electrical Review : 

Sir: What length of wire should I wind on 
each leg of ?” diameter round iron, say 6” 
long, each leg horse-shoe form, to get good 
results for lifting purposes form eight one 
pint Leclanché cells? 

Please answer this as soon as possible, and 
oblige, Very truly yours, 

Dynamics. 

Stevens Institute, Hoboken, May 2. 


ANSWER: 

[It has been frequently stated that, asa 
general rule, electro-magnets should have as 
much wire as they will carry ina bobbin, the 
diameter of which is three times that of the 
core. For your magnet, the legs are rather 
long for ?” iron; but you can use either 18 0% 
16 wire and wind it on until the diameter of 
the wire coil becomes 2}”. You need not be 
particular to a 96th of an inch. Leclanché 
cells are scarcely suited for use with electro- 
magnets that are to show off their lifting 
power.—Epb. REVIEW. | 

—————_-->e—___—__ 
Dynamo. 





Editor Electrical Review : 

Sir: I have an 8-horse power engine; how 
can I find out exactly how much power I 
absorb? If I have 2-horse power to spare, 
how many 16-candle power Swan’s would 
this give? Which dynamo gives most light 
for least expenditure of power? Can you and 
will you tell? 

An Anxtous ENQUIRER. 

New York, May 3. 

ANSWER: 

[You can only find out how much of your 
engine-power you are absorbing by testing; 
but roughly you can ascertain how much it 
will do, and then try if your work demands 
more than half. If you have 2-horse power 
to spare you might perhaps have 12 or 15 of 
the lamps you mention. To your last question 
would say:* There are various opinions, but 
each inventor thinks his own the best. You 
will find Swan’s an admirable incandescent 
light.—Ep. Review. ] 

——-epo——_—_- 
Preparing Hydrogen. 


Editor Electrical Review : 

Sir: To what is the smell due which 
always accompanies the preparation of 
hydrogen by passing steam over heated iron? 

Very respectfully, 

Troy, N, Y., May 4. 

ANSWER: 

[The smell is due to hydro-carbons, formed 
by combination of hydrogen with the carbon 
which exists in the iron.—Ep. REviEw. } 

———_ ae —___—— 
Chemical Calculation, 


A TROJAN. 





Editor Electrical Review: 

Sm: In Thorp’s ‘‘Chemical Problems” 
this question occurs: A volume of hydrogen 
at 0° C. measures 1,500 CC. At what 
temperature will it measure 1,000 CC.? A 
solution avoiding algebraic terms will oblige, 

Yours chemically, 
AUTOMATIC. 

Boston, May 6. 

ANSWER: 

[ We know that a gas decreases 334d of its 

volume in falling from 0° C. to—1° C. in 


temperature. That is to say: 
273 vols. at 0° C.= 272 vols. at— 1° C. 


273 vols. at 271 vols. at— 2° C. 
and so on. 

Now, 1,500: 1,000::273: 182 
at 6° C.=182 vols. at—91° C. 

Therefore, 1,500 vols. at 0° C.=1,000 vols. 
at 91° C.—Ep. Review. ] 

———_-ae—__—_- 
WoRCESTER, May 28, 1883. 
Editor Electrical Review : 

Sir: I promised you I would write some time 
ago at the time I saw you here one day, as you 
were passing through town, but I have been 
so very busy have not found time before. 

We have our operating room now ready to 


and 273 vols. 


place the new switches in. The room is | 
25x35, and will contain eight switches at 
present, of thirty-five wires each, of a new 
style invented in Providence by Mr. Brecken- 
ridge, of the Providence Telephone Com- | 
pany. 

This switch is very simple, being con- 
structed of hard rubber and brass wire only. 
Each line takes up in width ? of an inch, 


4 
and 72 


72 cross connecting bars can easily be 
arranged in 20 inches, being about one-half 
the space, or less, that is used by all other 
boards. 

We shall have nine lady operators, one for 
relief, beside the boy who works relief 
hours. 

The night operator, who comes on duty 
at 6.30 p. M. with the reliefs, stays till 6.30 
A. M., While the reliefs leave at 8.30 and 9} 
P. M. 

We shall, in changing your switchboard 
be obliged to re-number a part of our lines, | 
which will, of course, cause some confusion | 
and poor service, but after the first two or 
three weeks we shall be able to give better 
service than was ever given in Worcester 
before. 

Yours truly, 
E. M. Wi1son, 
Managing Electrician. 
—— 
Ohm/’s Law. 


Editor Electrical Review: | 
Sir: Will you kindly explain to me how it 
E 








| 
is that C=—? Bearing in mind that I am) 
not calling the law in question, but only wish | 
to understand it; it is the division of E by R| 
(instead of merely subtracting it that puzzles | 
me. Suppose I have a waggon and 500 | 
horses drawing it. Eliminating friction alto- 
gether from this question, it advances with 
the force of 500 horses. Now I take off 10) 
of these horses (they are all of equal strength), 
harness them behind the waggon and make | 
them pull the reverse way to the other. | 
Taking the power of 100 off the front ones | 
to counteract the rear pull of the 100 there, 
my waggon will advance at the uie~geuett 
of 300 horses?—7. ¢., its forward force is 
equal to its whole power of advance at first 
(500 horses), less twice its resistance (100 
horses), while according to Ohm’s law, its 
present power of advance should be $$% or 5 
horses only. Again, if I strike with the 
force of 80 pounds and am resisted by a force 
| of 40 pounds, does 40 pounds or 2 pounds of 
| force reach its object? I know I must be 
wrong somehow, but cannot discover the 
error—where is it? 
Very respectfully your obedient servant, 
ELECTKICIAN. 


Philadelphia, May 9th. 


ANSWER : 

[ You are misled by the term “force.” Z in 
the formula represents what is called electro- 
motive force, but this is not a force ; it is 
what is called *‘‘ potential,” and this is the 
square root of force. The system of units is 
so arranged that they work in with each 
other as whole numbers, instead of as their 
squares and square roots. Your illustrations 
of horses and blows relate to power and to 
energy, and not to potential ; so the condi- 
tions are wholly different.—Ep. Review. | 

—————_ cae —__—_ 


Electric Clock. 


Editor Electrical Review : 

Srr: Will you kindly give particulars as to| 
size of magnets, size of wire and weight used | 
by Bain in his electric clock? What weight | 
and size would you recommend for the bob 
which swings over the magnet? What is 
the composition of the hard black put on | 
wire of field magnets, etc., of dynamos, or if | 
composition is not public property, what is 
it called, so that it might be bought? Is 
malleable cast iron better for dynamos than | 
ordinary cast iron? A reply will greatly | 
oblige Very truly yours, 

E. Z. 








New York, May 12th. 


ANSWER : 
[The black substance referred to is ozokerit 
asphaltum, or a preparation of it with india-| 





rubber. For the field magnets of dynamos, 
common cast iron answers ; but either malle- 
able castings, or, better still, pure wrought 
iron, should be used in the armature.—Eb. 
REVIEW. | 





be 
Small Dynamo. 





Editur Electrical Review : 

Sire: I am about constructing a small dy- 
namo to light four to six 10-candle power in- 
candescent Edison or Swan lamps, and would 
feel obliged for information as to best form 
for an amateur to make, having lathe and all 
necessary tools at hand. Also, what materials 
are required, and probable cost. Would it 
be best to get the magnets ready made and 
magnetized ? What is the best and simplest 
galvanic battery for one incandescent (10- 
candle) for 12 hours ? 

By answering you will very much oblige 

AN AMATEUR. 

Trenton, N. J., May 16th. 


ANSWER: 

{ You will find some good illustrations, to- 
gether with lucid descriptions, of Meriten’s 
machine in Du Moncel’s inexpensive little 
work on the electric light. Such a machine 
would, however be costly in construction, on 
account of the brass framing and punched 
core pieces. 

Holmes’ machine would be the easiest and 
best magnetic generator to make. These ma- 
chines, which have been used in light-houses 
abroad, require more horse-power than De 
Meriten’s. If you should decide to make 
one, probably a small one of the De Meriten’s 
light-house type would be preferable to his 
generator for factories, as, by the arrange- 
ment of the magnets in the former, it would 
be easier for an amateur to construct.—Eb. 
REVIEW. } 

>_> 


VAGARIES OF THE TELEGRAPH.—‘‘ Your 
ships in two off Holyhead,” was the tele- 
gram delivered the other day to a Glasgow 
shipowner. After the lapse of half an hour, 
the horror of the tidings was somewhat miti- 
gated by a message from the post office to 
the effect that the word ‘‘two” was wrongly 
spelled and should read ‘‘tow”’! !! 

—_— le ———— 
Mutual District Messenger Company of 
Boston, 


At the annual meeting of this company 
held at Boston, Saturday, May 19th, the 
number of directors was increased from five 
to nine, and the old board of the Mutual 
District Company of Boston re-elected : Jas. 
M. Prendergast of Francis E. Bacon & Co., 
Parker C. Chandler, Henry W. Pope of New 
York, D. J. Hern, Sup’t of M. U. Tel. Co., 
Allen S. Weeks of Geo. Wm. Ballou & Co., 
and four nominated by the Western Union 
Telegraph Company as their representatives 
on the board, were also elected: Frederick 
L. Ames, a director in the Western Union, 
B. H. Bates, Vice-President of the Western 
Union, W. C. Humstone and C. A. Tucker, 
Superintendents of the Western Union. Mr. 
H. W. Pope resigned the general manage- 
ment, which he has held since the organiza- 
tion of the Mutual Company, and is suc- 
ceeded by Mr. D. J. Hern. 

The contract for the exclusive collection 
and delivering of telegrams of the Western 
Union Telegraph Company in the city of 
Beston, covering a period of ten years, was 
executed. 

The new company will immediately pro- 
ceed to develop and extend the system by 
opening new ofticesand consolidating others. 

The capitalization of the company under 
the new arrangement, is $250,000, $100,000 
of which goes to purchase the old company 
and to secure the ten year contract and 
$50,000 in the treasury to develop and in- 
crease the plant of the company. 

The treasury stock is to be disposed of at 
par to the stockholders. 

a 





“Yes,” said Mrs. Burke, ‘‘I suppose it 
was a natural mistake for the printer to 
make, but I shall never feel quite right that 
when the paper recounted the noblest effort 
of my life, it spoke of me as Binks,” 
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The Enterprise of the Lowell Syndicate. 


THE TELKPHONIC RIGHTS OF TEXAS AND 
ARKANSAS NOW UNDER ITS CONTROL, 


Among the later applications of electricity, 
none have proved of greater practical utility 
nor of greater advantage to the public at 
large than that by which the human voice is 
transmitted to a distance. The enterprise of 
the men who have developed this field is, 
therefore, deserving of the highest com- 
mendation, and those who, by reason, if not 
of a superior intelligence, at least of a more 
far-seeing and broader perception, have ex- 
ceeded their fellows in the scope and limit of 
their work, are worthy of the appreciative 
and approving consideration of a journal 
devoted to the field wherein they are the 
leaders. 

The Lowell Syndicate has for a long time 
been prominent, indeed conspicuous, by rea- 
son of its masterly conduct of great electrical 
enterprises, and it is, therefore, a pleasing 
duty for the publishers of the ELECTRICAL 
REVIEW to announce to the electrical world 
the incorporation of “‘The Southwestern 
Telephone and Telegraph Company,” com- 
prising two whole States, viz., Arkansas and 
Texas, under the auspices of this syndicate. 

We are glad to see among the names of the 
new management those of many of the old 
licensees of the old Bell Telephone Company. 
The recent purchase, since it comprises sev- 
eral million dollars’ worth of territory, may 
safely be put down as the largest single trans- 
action in the telephonic field that has ever 
taken place in this country, or perhaps in the 
world. This license from the American Bell 
Telephone Company will run over eight 
years, and upon the most favorable terms. 

The Lowell Syndicate purchased, about 
two months xsgo, the Northwestern Tele- 
phone and Telegraph Company’s rights lying 
partly in two States, viz., Minnesota and 
Wisconsin. This purchase amounted to 
about a quarter of a million dollars, cash, and 
the property will, beyond question, pay a 
dividend, from its present earnings, of ten 
per cent interest on its present capital. 

The capital stock of the Southwestern Tel- 
ephone and Telegraph Company will hz two 
millions, and they are privileged to ‘ucrease 
this to $2,500,000. 

The company is organized under the laws 
of the State of New York, and the articles of 
incorpvration are now on file in the County 
Clerk’s office. The old company was or- 
ganized under the laws of the State of Ar- 
kansas, 

Those familiar with the resources of the 
territory recently acquired by the syndicate 
do not hesitate to predict that its efficient 
working will result in the payment of a six 
per cent. dividend on $2,000,000. Many new 
telephonic exchanges are required all over 
the territory, in which there are at present 
twenty-three in active and successful opera- 
tion. Ten more are now under process of 
construction, and the establishment of many 
others is already under advisement. 

The marvelous growth of Arkansas and 
Texas can only be appreciated by a reference 
to the statistics, as exhibited by the last cen- 
sus. Texas is now represented by eleven 
Congressmen, and Arkansas has donbled its 
population within the last ten years. 

It is rather surprising that other enterpris- 
ing workers in the telephone field did not 
long ago wake up to the importance of this 
territory for telephonic development. Cer- 
tainly in all the purchases made by the 
Lowell Syndicate during the last two years— 
all of which have been phenominally re- 
munerative—not one has given better prom- 
ise of a speedy return than this. To Gen. 
Logan H. Roots of Little Rock, and Col. J. 
N Keller is due the credit of having devel- 
oped the use of the telephone in the States 
of Arkansas and Tex:s, Col. Keller has been 
so long and favorably known in telephonic 
fields that an extended notice of him here 
would be at once uncalled for and needless. 
Gen. Roots is the president of the Merchants’ 
National Bavk of Little Rock ; one of the 
largest and best conducted institutions in 
this country. He served with credit during 
the civil war, and latterly as the representa- 
tive of his district in Congress. His opera- 


tions outside of the telephone field long 
since made such inroads upon his time and 
attention as to preclude his devoting him- 
self to telephone matters. Thus the work 
of telephonic organization in the new terri- 
tory fell necessarily upon the shoulders of 
his partner, Col. Keller. How well the 
latter acqhitted himself of his onerous 
duties can only be appreciited by compar- 
ing the active demand for telephonic service 
now obtaining in these States with the condi- 
tion of things in the same territory two 
years ago when, as a matter of fact, the ad- 
vantages of telephonic communication were 
almost unknown. 

We repgat what we said in our last number 
wherein we foreshadowed the sale of the 
property, the retirement of such an intelli- 
gent and energetic workman as Col. Keller 
from the telephonic field will be a loss that 
will long be felt, and will leave a vacancy 
that it will be very difficult to fill. His ex- 
perience as general agent of the Union 
-acific railroad, and manager of the electri- 
cal matters connected therewith together 
with his comprehensive instinct fitted him 
peculiarly to direct the conduct of great 
enterprises and enabled him to assure the 
success of a work which more timid and 
less energetic men regarded only as chimer- 
ical. 

William A. Ingham, of Lowell, is presi- 
dent of all the corporations acquired by 
purchase by the Lowell Syndicate. Loren 
M. Downs is general manager, and Charles 
J. Glidden is treusurer. These men were 
pioneers in telephone development, and the 
confidence which the public has in their 
judgment and ability is amply attested in 
its eagerness’ to purchase the stock of the 
corporations of which they are the mana- 
gers. 

This Lowell Syndicate now controls nearly 
one-fifth of all the telephonic properties in 
the United States. Few persons are aware 
of the’ intelligence, energy and enterprise 
which has been exhibited by this Lowell 
Syndicate. Adhering to strict busincss 
methods its officers have worked a not ex- 
tensive beginning intoa grand consumma- 
tion. The keen perception they have shown 
in seizing upon, and their enterprise in 
quickly developing what seemed to others a 
germ having but little promise, affords an 
example which not only similar corporations 
but also individuals would do well to emu- 
late. In the midst of the universal hurry 
}now obtaining in this country, no man 
ought to be so little influenced by example, 
|or so void of honest emulation as to stand a 
| lazy spectator of incessant labor; or please 
himsélf with the mean happiness of a drone, 
while the active swarms are buzzing about 
}him; no man is without some quality, by 
the due application of which he might de- 
serve well of the world; and whoever he be 
that has but little in his power, should be in 
baste to do that litule lest be be confounded 
with him that can do nothing. By this 
general concurrence of endeavors arts of 
every kind have been so long cultivated that 
ull the wants of man may be immediately 
supplied ; idleness can scarcely form a wish 
which she may not gratify by the toil of 
others, or curiosity dream of a toy which the 
energetic are not ready to afford her. 

Conveniences like the telephone are en- 
joyed only in proportion as they are known. 
Werwho have long lived amidst the con- 
veniences of a city like New York, have 
scarce ap idea of places like Texas or Arkan- 








money. In order to have a just sense of 
this artificial plenty, it is necessary to have 
passed some time in the distant and less 
thickly populated towns or agricultural dis- 
tricts. 

We shall give, at our leisure, statistics, 
the number of subscribers and revenue de- 
rived from time to time from the projected 
enterprises of this admirable organization. 

——_r- oe —___——__ 


The Dude in Science 





We have occasionally had our attention 
called to articles published in English scien- 
tific journals, the authors of which are 





sas where desire cannot be gratified by. 





Americans, and in a modified sense, scien- 
tists Only recently an extended article ap- 
peared in an English scientific journal, the 
author being a professor in the University of 
Pennsylvania. This article contains much 
that is good and much that is new, but un- 
fortunately the good is not new and the new 
is not good. Inferentially, the entire paper, 
which runs through two numbers of the 
journal in question, is made up of little else 
but confirmatory evidence of the correctness 
of the views of English scientists. In one 
place, our Anglo-American scientist explains 
how fully his experiments have verified 
those of the Englishmen Gladstone and 
Tribe as to the formation of lead sulphate, 
while at others he lauds the English experi- 
menter in this or that field. Now, if it were 
a fact that Englishmen had done more than 
any other people to develop the great powers 
of electricity, the picture presented of an 
American showering such fulsome praise 
upon them would not be quite so hmiliat- 


ing. But the contrary is the fact. The 
most important electrical triumph of the 


age, viz.: A means of economically sub-di- 
viding the electric light, was discovered by 
an American. His name is Thon as Edison. 
When the news of Edison’s discovery reached 
England, together with a description of how 
the thing was done, many soi-disunt scien- 
tists there, rediscovered the discovery on 
their own account, while others suddenly 
awakened to the fact that they, or at least 
their fathers, or uncles or aunts had made 
the discovery many years ago. 

America is to-day filled with expert clec- 
tricians who, though talking but little, make 
ample amends by doing an_ increased 
amount of work, and intelligent work at 
that. 

Yet, when our scientific friend in Phila- 
delphia wishes to talk about secondary bat- 
teries, these practical electricians will not 
suflice for audience. 

Fortunately for us, the most eminent elec- 
tricians in this country are contented tu de- 
scribe the result of their observations in 
American journals, An auditory of English 
dilettante scientists could appreciate the prac- 
tical work done by these men, nor would the 
publication of their views in the English 
journals tickle their fancy or flatter their 
vanity. 

It has been charged, but we sincerely hope 
there is no real foundation to sustain such 
an assertion, that the reason why some Ameri- 
can scientists go abroad for recognition is 
because they have never been able to secure 
it in their own country. English journals 
have from time to time expressed astonish- 
ment that European scientists, of by no 
means a prominent standing in their own 
country, should be allowed to pose as au- 
thorities here. 

In return, we would call the attention of 
these journals to the fact that the majority 
of Americans now contributing to their col- 
umns have never been considered, in this 
country, as ranking above mediocrity. 

It may seem to some as unnecessary that 
we should speak feelingly upon such a theme 
as the Anglo-American in science, but there 
is an underlying principle involved which 
we deem it our duty, as practical men, mak- 
ing a paper for practical men to elucidate. 

In all the parts of human knowledge, 
whether terminating in science merely specu- 
lative or operating upon life private or civil, 
are admitted some fundamental principles, 
or common axioms, which, being generally 
received, are little doubted, and being little 
doubted have been rarely proved. Of these 
gratuitous and acknowledged truths, it is 
often the fate to become less evident by en- 
deavors to explain them, however necessary 
such endeavors may be made by the misap- 
prehensions of absurdity or the sophistries of 
interest. It is difficult to prove the principles 
of science, because notions cannot always be 
found more intelligible than those which are 
questioned. It is difficult to prove the prin- 
ciples of practice, because they have for the 
most part not been discovered by investiga- 
tion, but obtruded by experience, and the 
demonstrator will find, after an operose de- 
duction, that he has been trying to make that 
seen which can be only felt. 
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Should the Government Control the 
Telegraph Systems? 





As journalists, we have recent!y been dis- 
cussing the question of a governmental ad- 
ministration of the telegraph in this coun- 
try, in its relations to public interests. We 
now propose in our capacity, as guardians of 
the interests of all who are connected with 
telegraphic or kindred professions, to en- 
deavor to compare the present condition of 
telegraphists in this country with their prob- 
able condition under governmental manage- 
ment, as regards salary, permanency of situ- 
ations, chances for promotion, etc, that 
thus we may be able to advise such action on 
the part of the employes as may seem neces- 
sary in the event of such a contingency as 
the above, a contingency which, however so 
much present appearances are against the 
consummation thereof, and notwithstanding 
how undesirable we may consider such a re- 
sult, may, for all anyone can say positively 
to the contrary, be an accomplished fact be- 
fore many years With the above end in 
view, therefore, it will be well to examine 
the existing condition of the employes of the 
British Postal Telegraph, for, in the event of 
the Government taking control of the tele- 
graph system in this country, it is within 
the range of probabilities that a system of 
civil service, in some way similar to that now 
in vogue in Great Britain would sooner or 
later be introduced here. 

Of course it will be admitted that there are 
points in the British postal system which 
would probably never obtain in the United 
States under any circumstances, but gener- 
ally speaking, a careful consideration of the 
conaition of the British operator may enable 
us to form a comprehensive idea as to 
whether under somewhat similar circum- 
stances, a governmental control of the tele- 
graph here would accrue to the benefit of 
the American operator or act detrimentally 
to his interests, and even should no other ob- 
ject be attained by the comparison than that 
of making the telegraph employes of each 
country familiar with the condition of the 
other, it will not be labor lost. 

It is generally known that the operators, or 
clerks, as they are termed, in the Briti-h 
Postal Telegraph Service, are graded into 
several classes. 

The salary of those in the third class is 
about $25 per month, of the second class 
about $35, and of the first cla-s about $45. 
There is also a senior class composed of di- 
vision chiefs and other petty chieftainships, 
from which are drawn assistant chiefs, man- 
agers, etc. The salary of those in this class 
is about $50 per month. These figures are 
about the average. Strictly speaking, an 
employe receives a stated annual increase 
of salary, the amount of increase depending 
on the grade that he isin, and until his salary 
has reached a certain figure. It is the opin- 
jon of some of those who have lived in both 
countries that $50 in England is equal to 
from $75 to $80 in this country. 

These salaries are larger than they were 
some two years ago, at which time there was 
a general increase of salaries. This increase 
was not secured, however, without much 
trouble and united and persistent agitation 
on the part of the operators, who being thor- 
oughly organized, succeeded in having their 
grievances brought to the notice of the House 
of Commons, und matters were compromised 
aod settled for the time being by this general 
increase of salary and the creation of the 
senior class just referred to. The main point 
at issue at that time was the effort of the em- 
ployes to induce the Government to construe 
literally the act passed at the time of the 
transfer of the telegraph to the Government, 
which provided that the employes should be 
reccived as Government clerks. This would 
have made the working hours of the opera- 
tors from six to seven hours per day, and 
added at least $250. per annum to the sal- 
ary. 

We have heard within the past week that 
an operator has recently been reduced from 
the first to the third grade, by order of the 
Postmaster-General, for attempting to foment 
further agitation, which would seem to indi- 
cate that the Government will try to nip in 





the bud any future organized effort on the 
part of the employes to secure further ameli- 
oration of grievances. 

The length of time that an operator re- 
mains in any of the above classes depends on 
his ability and deportment, but it very rarely 
falls below one year and frequently runs to 
three or four. Thus it requires from, say 
seven to twelve years, to reach the top of the 
first class, 

The permanency of the British operator’s 
situatiou rests almost entirely with himself, 
for, once appointed an employe, is very sel- 
dom ever dismissed from the force. 

A strict record is kept of the crrors made 
by each operator, and mistakes of careless- 
ness are punishable by fines, or otherwise. 

The commonest form of discipline is to 
impose a certain amount of extra work. A 
too frequent repetition of errors also hinders 
advancement. More serious offences than 
these are punishable by reduction from a 
higher to a lower grade with consequent de- 
crease of salary. 

However, superintendents are careful as to 
how they impose punishments, as every em- 
ploye-of the Government Telegraph, in case 
of unjust treatment, is entitled to an impar- 
tial hearing before the Postmaster-General, 
from whose decision, however, there is gen- 
erally no appeal. If a reconsideration of 
the facts shows that an injustice has been 
done to an employe, he is compensated for 
loss of salary caused by his suspension, but 
is in such cases transferred to some other 
office. 

It is a stringent rule in the British civil 
service that when an employe resigns to 
engage in other business, or for avy other 
cause, he thereby relinquishes his place in 
the line of advancement, and should he be 
successful in obtaining a reappointment in 
the service at any time, he will be required 
to begin at the bottom of the ladder agzin, 
and work his way up, regardless of his pre- 
vious service and present experience or 
ability. 

This rule, while it would seem to have a 
tendency tc make the employes chary of 
venturing in outside enterprises and thereby 
perhaps curbs a laudable ambition in that 
direction, has a good f: ature, in that it guar- 
antees to the other employes a certainty that 
if by long service and good conduct, joined 
with ability, they have attained a position 
pointing towards further promotion, they 
will not be subjected to the disappointment 
and chagrin of being supplanted by those 
who have been out of the service, it may be, 
for years. 

Indeed so far was this question of priority in 
rank carried, that it frequently happened 
that « man really unqualified would be ap- 
pointed to a superior position, notwithstand- 
ing that there might have been men imme- 
diately behind him, who were better fitted 
in every respect for the place. 

Of late years. however, it is said ability 
has been given more recognition under such 
circumstances. 

There is not much doubt but that the tele- 
graph employes in this cvuntry would pre- 
fer the foregoing state of affairs to that which 
sometimes prevails here, at a change of man- 
agement, when old and faithful servants of a 
company are superseded by entirely new and 
very often much less capable men. But it 
should be distinctly understood that in speak- 
ing thus, or in what may hereafter be said, 
no particular company or period is referred 
to. These faults, if faults they are, are the 
result of the system which has prevailed al- 
most since the inception of the telegraph, 
namely to the victor belongs the spoils, and 
every man accepting the position of manager 
or superintendert is perfectly well aware 
that it is only a question of time before he 
may be superseded as above. 

In the British pos'al telegraph service, after 
an employe has given 30 years of contin- 
uous service, or reaches the age of 60 years, 
he is retired ona pension equal to two-thirds 
of his former salary. 

In England each telegraph clerk is entitled 
to three weeks’ vacation every year, with full 
salary during that time. 

In case of sickness he receives two-thirds 
of his regular salary, and medicine and medi- 





cal treatment at the Government’s expense. 
There is nothing withheld from the em- 


| operators’ salaries would not be less than at 


ploye’s salary to create a fund for this pur-| 


pose. 

The daily hours of service are eight hours 
for day work and seven hours for night 
work 


present. Indeed, considering that the duties 
of operators require greater skill than the 
average post-office clerk, the salary of an 
operator would probably average higher than 
it does now. 

Would the operator be assessed for political 


The foregoing is, it is thought, an impar- | purposes, as arc the majority of other Gov- 


tial resume of the present condition of the 
employes of the British postal telegraph. 

Is the existing condition of the American 
operators in the employment of the various 
telegraph companies generally, better or 
worse than their English brethren ? 

It may be best to attempt to answer this 
query by stating briefly the status of the 
American operator. 

As to salary, it is probable that it does not 
on the average exceed $70 per month, if, in- 
deed, it equals that amount. Individual 
operators may receive from $50 to $100 per 
month, according to ability and regardless of 
length of service. Still the fact that an oper- 
ator receives a large salary or a small salary, 
is not a sure indication that he is a first 
or a third class operator. For, the salary of 
an operator is very frequently fixed by the 
value which a manager of an office may set 
upon his services, and the estimate be quite 
an unfair one Thug it sometimes happens 
that a first-class operator is getting a low 
salary while a poorer operator is receiving a 
first-class salary. Censcquentiy it is no un- 
common sight to see two operators working 
side by side, doing the same quality of work 
in an equally efficient manner, one of whom 
may be receiving from $10 to $20 per month 
less salary than the other, and it is quite 
probable that the operator receiving the 
lower salary has been in the service the 
longer. 

The hours of service in large cities are nine 
hours for day work, seven and a half for 
night work. In the country offices the hours 
of service range from ten to fifteen hours 
daily, excepting Sunday, 

Here the operator has no regular vacation. 
Should he take one he does so at his own ex- 
pense. In cuse of illness his salary is stopped, 
and of course nothing is allowed for medical 
attendance. 

There is no general system of fines imposed 
in this country, por is a special record of 
errors kept. 

In cuse of any real or fancied injustice to 
an employé there is no certain mode of re- 
dress; in fact the individual operator in 
many cases finds 1t to his interest to accept 
an injustice rather than oppose it, where it 
falls short of actual discharge. and in the 
latter case he is not always sure of an impar- 
tial hearing. 

In this country the operator who but re- 
cently secured an appointment in an office 
may be given xs much salary as an equally 
capable operator who has been in the office 
for many yexrs, and should the new arrival 
become popular with the authorities of the 
office, there is not!:ing to prevent him from 
being appointed to positions over the older 
employés) The truth of tiis statement has 
frequently been demonstrated 

Now, whether a Governmenta! administra. 
tion of the telegraph in the United Sta‘es 
would have a tendency to extend to the ope- 
rators in this country some of the privileges 
enjoyed by the British operator, and aid in 
mitigating or add to the grievances of the 
American operator under the present system, 
is a matter of almost pure conjec. ure. 

The law which empowered the British 
Government to take the telegrapli systems 
under its control, enacted or confirmed such 
regulatious as now yvovern and protect the 
British telegra oh « mployes. 

Under similar circumstances, would the 
Government in this country enact laws apper- 
taining especially to-the treatment, salaries, 
&c., of its employes? This is another query 
to which oaly a suppositious reply can be 
made. 

On the whole, would the condition of the 


American operatcr be improved or otherwise | 


by such a consummation as the operation of 
the telegraph by the National government? 





ernment employes? This would depend in 
a great measure on the laws which might be 
passed preventing any such action, should 
the Government take hold of the telegraph; 
but the fact of the skilled nature of the teleg- 
raphist’s work, rendering it difficult in some 
instances to fill his place, would perhaps 
make him comparatively independent of 
political affiliations. For the same reason 
operators would not be liable to lose their 
situations—at all events in a mass—by a 
change in the National administration. As 
to promotion, it is likely that ability and 
merit would be rewarded fully as well as at 
present, with perhaps more con:ideration 
paid to length of service, and unless the 
existing arrangement that prevails towards 
Jovernment employes should in the meantime 
be changed, annual vacations would be in 
order. 

From all of the foregoing we gather that, 
should the Government ultimately assume 
control of the telegraph in this country, any 
improvement or deterioration in the condi- 
tion of telegraph employes from what it is at 
present will depend principally, if not en- 
tirely, on the laws which may be enacted to 
bear upon the employes when the Govern- 
ment shall assume control of the wires, 
granting that it will ultimately do so. 

If, when the Government sball assume 
control of the telegraph system—again grant- 
ing that it will do so—it holds in view the 
mere mechanical part thereof, and if, in the 
laws that may be enacted in connection 
therewith, there shall be nothing to guaran- 
tee the permanency of the employe’s situa- 
tion, to secure him an annual increase of 
salary at least up to a certiin amount, to 
ensure him a heiring, and redress in case of 
wrone treatment ; to protect him in his line 
of promotion, ete , then his last estate will 
be worse than his first. For, while at pre- 
sent should he be dismissed from one com- 
pany fair'y or unfairly, he has a reasonable 
chance of ob aining another situation with a 
rival company. With all the lines under one 
head, as would be the case with a Govern- 
ment monopoly of the telegraph, the opera- 
tor whu shoul! incur the displeasure of his 
superior oflicers would find himself com- 
pelled to seek employment at some other 
business, Therefore while we may be reauy 
to admit that the British telegraph employe 
has many desirable privileges, and a sense of 
security in his position which ‘are not en- 
joyed in so great a measure by the American 
operator, still t.e latter is certainly better 
paid for his services thin the former, even 
allowing for the difference in the cost of 
livin: in the two countries, and it should be 
remembered that the former only cujoys 
tho e privileges, etc.. by reason of the tact 
th.t they were secu ed to him 
which, with one or two exceptions, were al- 
ready in existence be ore the ‘rausfer of the 
telegraph li cs to t.e British Government. 
Hence 'elegr phists in this country -hould 
nd, although it is 


by laws, 


draw a les on therefrom, 
quite possible that this fre yuently moote i 
question of « Governmental control of the 
telegraph may never be realized, till it be- 
hooves the American operators, in view of 
the above facts, to watch closely the «rift o. 
public opinion in that cirect:ou, aud should 
it ever appear that such a consummation is 
likely to be reached, to use their united ener 
gies and influence to the end thit in the cvent 
of such an overt:rnins, the necessary laws 
may be enacted for the we!fare of American 
telegraph emp!oyes as sha'l at leat make 
their condition equal to ihat of the employes 
of the British postal telegraph. 


<—e 


It should always be ca:efully borne in 


| mind thatin bare wires, out of doors, erce'ed 


With regard to remuneration, if we guuge | 


our conclusions by the salaries paid to post- 


for the purpose of conveying electricity 
there is always more or less danger to per- 


office clerks in this country we know that! son or property. 
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Electrical Potes. 


A telephone for public use is to be found 

in every District office. 
Pal : 

The public are expected to find this fact 
out for themselves, however. 

No signs are placed conspicuously outside 
the offices as in the case of the telegraph. 

The reason of this is apparent. Competi- 
tion is not desired just yet. 


* 
& % 


Brooklyn, however, has taken a step in ad- 
vance. 

Signs have appeared on the poles, with a 
finger pointing to the nearest drug store, or 
other selected place, with the information 
that there is a public telephone for pay ser- 
vice within. 

The ferry-boats have heretofore received 
their gas from the street mains, and it was 
then kept in a tank in the hold to be used as 
needed. 

The danger attending thisstorage, in case 
of any accident, has suddenly dawned upon 
the authorities, and steps are to be taken to 
change the system. 

The boats on the Pennsylvania Railroad 
ferries, from Cortlandt and Desbrosses 
streets, however, have for a year past been 
using the Maxim incandescent light, and 
with much satisfaction to the traveling pub- 
lic. 

Their success Opens up an easy solution 
for the dispensing with, of the dangerous 
gas tank, and such a substitution will un- 
doubtedly be made in the others. 

«% 

With the steam power already at hand, an 
additional engine to drive a dynamo machine 
could casily be added to each boat if neces- 
sary. 

And when this point has been reached, 
what is easier than to go a step further, and 
furnish the propelling power also from the 
same source? 

= ® 

The greatest obstacle to the introduction 
so much the uncer- 
is to disturbing the 


of such a change, is not 
tainty of success, as it 
existing order of things. 


* 
*% * 


This same fact, it may also be truly said, 

is the dreaded one of all innovators, 
as 

Those who have an observing eye open 
during the past winter, and who have passed 
through the parks that are lighted electric- 
ally from the elevated are lamps, will have 
noticed the many beautiful etchings spread 
out before them on the hard, white walks. 


* 

* % 
The branches of the trees, stripped of all 
their leaves, laced and intertwined each 


other in dark, clearly defined lines, that 
stood out in bold relief, and have produced 
etchings, as already stated, that would have 
reflected credit on the ablest artist. 
* 
* * 
The foliage that now covers them is also 
a pleasing sight to look upon, but not to the 
same extent as when they were stripped 
thereof. 
* 
* x 
In addition to its other wonderful accom- 
plishments, electricity has now become Na- 
ture’s special and favorite artist. 
x 
In locomotive use the electric light meets 
with entire success. The color signals are 
plainly shown at a distance of five or six 
hundred yards, while the brightness and 
fullness of the new light enables the slightest 
obstruction to be distinctly seen at the full 
distance to which the light can be thrown. 


* 
% & 


The last census shows that the number of 
foreigners living in Paris is very consider- 
able. There are 45 281 Belgians, 31,190 
Germans, 21,657 Italians, 20,810 Swiss, 10,- 
789 English, 9,250 Dutch, 5,927 Americans, 
5,786 Russians, 4,982 Austrians, and 3,616 
The German colony in Paris has 


Spaniards. 





greatly increased since 1876. It consisted at 
that time of only 19,024 souls. 


* 
* * 


It was delightful for the civil delegates 
(self-appointed) to shake hands with a live 
duke, to talk about the sources of the Nile 
with a royal highness, and discuss the relative 
heights of Dhawalagiri and Kunchinjunga 
with a cardinal. 

** 

Tha liberal-minded city officials did their 
level best. to entertain their foreign guests; 
the city was gaily hung with flags and 


draperies by day, electrically illumined by | 


night; horticultural shows, open-air concerts, 
gala performances at the opera, and regattas 
on the Grand Canal were got up for their 
amusement. 

Pd 

The invitations to these festivities seem to 
have been rather capriciously distributed. 

* 
* * 

Indeed, one of the American delegates to 
this “scientific” congress was so disgusted 
at not receiving one that he left the North 
Pole, the uniform meridian and Central Africa 
to take care of themselves, and departed in 
disgust from beautiful Venice. 

«% 
If Admiral Ammen may be relied upon, 


the Scientific Congress that met in Paris, | 


May 15, 1879, to decide upon a route for the 

American Inter-Oceanic Canal, was, in many 

details, not unlike this geographical congress. 
** 


He said substantially that De Lesseps and 


his party had decided upon a surface level | 
canal at Panama long before the Congress | 


met, and then had the assurance to force this 
plan upon the Congress as its choice, 
whereas a majority was opposed to it, as 
being impracticable. 


* 
* % 


Nathan Appleton, of Boston, who, since | 
the faiture of the house of Bowles Brothers, 


of Paris, in which he was a partner, has been 
devoting himself to scientific congresses, took 
an active part in this canal congress, and in- 
sisted upon speaking for America and prom- 
ising its assistance, although he was not a 
delegate, and no more a representative of 
America than he was of the Sandwich 
Islands. 


* 
* * 


De Lesseps must have been disappointed | 
in his American coadjutor, for, after Admiral 


Ammen told his story to the American 


people, they refused to have anything to do 


with the De Lesseps enterprise on the isth- | 
mus, and it was found impossible to float | 


any of the canal shares in this country. 


* 
* * 


The season just past has been marked by 
the unusual,we might say phenomenal num- 
ber of scientific congresses and exhibitions 
which have been held in England and on the 
Continent. 

* 

As regards commercial and scientific im- 
portance the electrical exhibition may be 
safely set down as outranking all the others. 


* 
* * 


In Europe there seems to be a large army 
of wealthy, even titled persons, who though 
having little aptitude for scientific research, 
are nevertheless anxious to be identified 
with scientific bodies, to be spoken of in the 
public prints as patrons of the sciences, and 
it would seem that some of these alleged 
scientific congresses are little else but the 
means whereby these persons may accom 
plish their cbject. 

* 
* * 

Besides the electrical exhibitions already 
spoken of, we have had during the past 
seven or eight months, mechanical, geologi- 
cal, ethnological, astronomical, archeologi- 
cal, geographical and jurisprudential con- 
ZTeSses. 

? Pal 
But, strange to say, the men who have de- 


voted their lives to the different branches of | 


science which these congresses pretended to 
represent generally, kept aloof from them, 
leaving the floor to men whose real profession 


in life has nothing whatever to do with the 


subjects under discussion. 


* 
* & 


Of all these scientific shams the amateur 
geographer and explorer 1s the most amusing. 


* 
* & 


A number of boid travelers who have in- 
| spected foreign countries from the windows 
|of a Pullman car or a diligence, with the 


aid of Murray or Bedeker, have. jugt had a 
|splendid time at what was magnificently 
| styled the ‘‘ International Congress of Geog- 


|raphy ” at Venice. 





«® 
Nothing 1s yet known of the scientific 
results of this meeting. We only know 
that M. de Lesseps talks about the blessings 
the Panama Canal—when completed—would 
confer on the world at large, and how greatly 
the Desert of Sahara would be benefited by 
being covered with water. 
«x 
General Turr, with his national Magyar 
eloquence, pleaded the piercing of the 
| Corinthian Isthmus, which would be fol- 
| lowed by the incalculable blessing of bring- 
|ing the raisins and currants for the Christ- 
|mas pudding at least twenty-four hours 
sooner to our kitchens than at present. 





as 

| Judges versed in the practice of common 
|law, physicians who make the treatment of 
| catarrh aspecial study,and schoolmasters who 
| have settled the doctrine of the Greek parti- 
| cles, argued on the necessity of a uniform 
|meridian, with great satisfaction to them- 
| selves, their wives and daughters. 

| * "x 

| But of scientific geographers and ex- 
| plorers, who have sacrificed health and risked 
| their lives in the cause of science, little or 
| nothing at these congresses. 


Pals 

The two geographical societies which have 
| done more than all the rest put together—the 
|Royal of London and the Imperial of 
| Russia—have had little to say. 


* 
| * & 

We have heard nothing of men like Stanley, 
Burton, Cameron, Grant and Thompson, or 
| of Prejewalski or Maclai. 

} * 
* * 

Some of them were, doubtless, there as 
amused spectators, but thcy were left com- 
pletely in the shade by the crowd of noisy 
|amateurs who almost completely monopo- 
lized the attention of the audience. 


* 
* * 


But, if the congress was a fizzle froma 
scientific point of view, it was a complete 
success, socially considered. 


Pia 
Venice is always delightful, and upon this 
occasion the Queen of the Adriatic pnt on 
her best clothes to receive the ‘‘ geographers.” 


* 
* * 


She is, par excellence, the city of travelers. 
Marco Polo, the prince of all explorers ; Fra 
Mauro, Saunto, the two brothers Leni, Cada- 
meto, the Cabots, Conti, Balbi—all were 
Venetians. Count Serego, the Syndic of the 
city, made, according to the Augsburg All- 
gemeine Zeitung, & neat point in his opening 
speech, in alluding to his concittadini dlus- 
trissimi. 

«« 
Humbert was there, with his lovely 
The opening 
Court 


King 
consort, Queen Margherita. 
ceremony was a dazzling spectacle. 
uniforms were worn. 

«* 

The inviolabilitvy and secrecy of telegrams 
is now practically one of the mild fictions of 
the past. 

The claim is still made that they are so, 
but it is a claim without any foundation to 
rest on. 

x" 

When telegraph offices were arranged so 

|that no one except those employed therein 





| could have access to the business, and no one 
| was allowed inside an office except those em- 
ployed there, it necessarily followed that 





there was a direct responsibility and also an 
honorable pride among those in whom such 
trust was placed to prove worthy thereof. 
Contrast that, however, with the arrange- 
ment of offices as they are now laid out. 


” 
* * 

Since the combination with the district 
system, an open railing is the only division, 
and, in fact, openness and publicity seem to 
be the principal aim. 

*% 

Add to this the fact that boys. all of whom 
are irresponsible to the telegraph people 
proper, and many of whom are utterly lack- 
ing in any perception of right and wrong, 
or, at least, show a striking disregard for the 
former, have more or less freedom of en- 
trance. 

All this tends to break down the old barrier 
of seclusiveness. 

«x 

Still further, there are many offices that 
close (the use of that word is a misnomer) 
some time during the evening. 

* 
* * 

They merely stop work, and the whole 
business of the day is open to the inspection 
of the men and boys of the district offices 
connected therewith. 

«" 

It is likely very true that no questionable 
uses have been made of the opportunities 
thus presented. 

ae 

Perhaps no inducements have been held 
out to bring about such a result, or maybe 
the occasion has not yet arisen. 

On the other hand, it is quite possible that 
the public no longer desire or look for the 
old state of things. 

There may one day be a sudden awakening 
to the possibilities in the case. Until then, 
things will no doubt remain as they are. 

———_ ogpe 
NEW PATENTS—ELECTRICAL—1883. 





INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED SraATES WERE 
GRANTED IN THE WEEK ENDING MAy 
8, 1883. 





277,119 Armature for dynamo-electric machines; 
Leo Daft, Greenville, N. J. 

277,349 Automatic telegraph ; J. Harris Rogers 
Washington, D. C. 

277,390 Circuit instrument for electric railway 
signals; Jos. Weis, Jersey City, N. J. 

276,053 Device for lighting gas by electricity ; 
John B. Odell, Chicago, Ill. 

277 ,237-277,238 Dynamo-electric machine ; Joseph 
A. I. Craig, Montreal, Quebec, Canada. 

277,020 Electric fire-alarm box; Bernard Frese, 
Chicago, Il. 

277,087 Electric divining rod ; Cromwell F. Var- 
ley, Bexley Heath, County of Kent, England. 

377,104 Electrical device for winding clocks; 
Geo. F. Ballou, Waltham, Mass. 

277,166-7 Electric arc lamp; Alfred Shedlock, 
Brooklyn, N. Y. 

277,168 Electric lamp holder; Alfred Shedlock, 
Brooklyn, N. Y. 

277.248 Electro-plated insulated conductor of 
electricity ; Nathan H. Edgerton, Philadelphia, Pa. 

275,286 Electric annunciator and communicating 
apparatus ; Wm. Humans, Cambridgeport, Mass. 

277,374 Electric signaling apparatus for rail- 
way trains; Fred. A. Shaw and Henry E. Judkins, 
Portland, Me. 

277,374 Electrical conductor ; Samuel D. Strohm, 
Philadelphia, Pa. 

277,377 Hood for electric lamps; Samuel H. 


Tacy, New York. 
277,366 Insulated electrical conductor; Wil- 


loughby Smith, Wharf Road, City Road, County of 
Middlesex, England. 

277,069 Magneto-electric machine; Charles A. 
Seely, New York. 

277,179 Magnetic speed indicator; Edward Iks- 
ton, Newark, N. J. 

277,199 Receiving telephone ; Myron L. Baxter, 
Aurora, Ill. 

277,335 Splice for telegraph cables ; William R. 
Patterson, Chicago, Ill. 

277,198 Transmitting telephone ; Myron L. Bax- 
ter, Aurora, Ill. 

277,112 Telephone; Henry Clay, Philadelphia, 
Pa. 

277,036 Underground electric conductor or cable; 
J. Burrows Hyde, New York, N. Y. 


A printed copy of the specification an? 
drawing of any patent to the annexed 
list, also of any patent issued since 
1865, will be furnished by any of the 
patent solicitors whose advertisements 
appear in this journal. In ordering 
please state the number and date of the 
patent desired, 
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Manufacturing Aetus. 


Messrs. I. W. Colburn & Co. have just is- 
sued a new illustrated catalogue and price 
list of their dyaamo-machines, so extensively 
used for electric lighting, electro-plating and 
experimental purposes. The book is hand- 
somely illustrated by good engravings of the 
various machines made by this house. It is 
also well written. All those who use elec- 
tric generators for any of the above purposes 
should send to the firm at Fitchburg, Mass. , 
for one of these neat pamphlets. 

— Ss 

As in the case of most other important ap- 
plications of electricity, the original invention 
of the electric locomotive promises to be a 
vexed question. Jron says: ‘‘ The first elec- 
tric locomotive was invented by a Swedish 
engineer, Herr H. Wesslau, in the employ of 
Messrs Siemens & Halske, of Berlin. The 
document to this effect, now in the Patent 
Office at Washington, sets forth that the first 
drawing to their engine was made by Herr 
Wesslau in September, 1878, while Edison’s 
was not made until November, 1879. Herr 
Wesslau is a native of Holland, in Sweden, 
and has for many years been employed in 
some of the best engineering works.” We 
noted in our issue of May 12 that Mr. 
Stephen D. Field claims that his calculation 
dates prior to 1877, and that he filed his 
caveat in 1879. 

————_- oe —__—__ 

The telephone line between Salem and 
Centralia is completed. The citizens of 
Salem can now converse with their friends 
in Centralia, Sandoval and Odin. The com- 
pany intend to have a line in operation be- 
tween Salem and St. Louis in a few weeks. 
A persistent effort is being made in Wauke- 
gan to get up a telephone exchange. The 
company requires that twenty-five sub- 
scribers come forward and pay $50 each per 
year before it will consent to establish the 
exchange. Over half of the uumber re- 
quired has been secured. 

i. 


The Telephone Bill. 











The expectation generally entertained, that 
the Governor would send in a veto of the 
telephone bill, has not been realized thus far, 
and the prospect now appears to be that the 
Governor will simply withhold his signature 
and allow the bill to become a law. The bill 
was sent to the Governor on Thursday, the 
17th instant, and it becomes a law unless 
vetoed within five days from that time. 
Counting Friday and Saturday as legislative 
days, and omitting Sunday, the five days ex- 
pired yesterday. There is some doubt as to 
whether Friday and Saturday can be reck- 
oned as legislative days, inasmuch as the 
legislature was not in session on those days, 
but it has been the custom to count them, 
and it is unlikely that the Governor will 
raise a constitutional question by sending in 
a veto now, when he could have done so be- 
fore, had he decided upon such action. The 
expectation of a veto was probably raised by 
the Governor’s action on Friday, in sending 
to the Secretary. of State’s office for the pa- 
pers relating to the affairs of the company, 
including their several charters, articles of 
incorporation, and the annual statements of 
the affairs of the company. it was presumed, 
from his taking this action, that he was pre- 
paring an elaborate veto of the bill; but his 
excellency’s examination of these papers, if 
he examined them at all, appears to have led 
to a conclusion different from what had been 
expected. Under the bill, the Bell Telephone 
Company is enabled to hold a controlling in- 
terest in alk the companies doing business 
under its licenses. 

————_+ -e—_—_—_ 
The New Postal Telegraph. 





Cuicieo, May 25.—Henry Cummings, of 
New York, Vice-President of the Postal 
Telegraph Company, reached Chicago to- 
day. Before leaving he will make arrange- 
ments for establishing offices, and for the ex- 
tension of lines West and South. The com- 
pany will pass under the control of a syndi- 
cate on June 12, when the city offices here 
will be opened. The syndicate is composed 





of 20 New York and Chicago capitalists, 
whose names Mr. Cummings says he does not 
care to mention at present 
—_ +. 
Taxing Telegraph Lines, 





ALBANY, May 26.—The Governor gave a 
hearing this afternoon on the bill taxing tele- 
graph and telephone lines. Willard Brown 
appeared in opposition for the Western 
Union Telegraph Company, Burton N. Har- 
rison for the Metropolitan Telephone Com- 
pany, Rufus W. Peckham for the Bo 
cial Telephone Company, Charles S. Beards- 
ley for the Long Island Telephone C ompany, 
and H. C. Goodspeed for the American 
Rapid Telephone Company. 

——— ogame 
Military Strength of the Triple Alliance. 





The Cologne Gazette has published an arti- 
cle which attracts much attention, pointing 
out that Germany, Austria, and Italy can 
together muster 1,318 battalions of infantry, 
740 squadrons of cavalry, and 4,464 field 
guns, while the forces of France and Russia 
together amount to 1,339 battalions of in- 
fantry, 620 squadrons of cavalry, and 4,840 
field guns; but it says the two last States can 
only operate with divided forces. The 
tripartite alliance can thus outweigh the 
whole remainder of Europe. 

——— ode 
Electrical Possibilities and Binoculars, 


The possibilities of electricity already 
developed are marvelous, and of the grand 
possibilities to be developed in the future, no 
one can predict. We are told now of the 
‘‘very latest” scientitic discovery, by Dr. 
Guidrah, of Victoria. It is writ that the 
doctor has the proud and immortal distine- 
tion of discovering a method by means of 
electricity, whereby can be conveyed the 
vibrations of light, and this is the way in 
which it is writ: 

The electroscope—the name of the instru- 
ment which has enabled him to do this—was 
the very latest scientific discovery of the 
doctor. The trial of this wonderful instru- 
ment took place at Melbourne on the 31st of 
October last in the presence of some forty 
scientific and public men, and was a great 
success. Sitting in a dark room, they saw 
projected on a large disc of white burnished 
metal the race-course at Flemington with its 
myriad hosts of active beings. Each minute 
detail stood out with perfect fidelity to the 
original, and as they looked at the wonderful 
picture through binocular glasses, it was 
difficult to imagine that they were not actu- 
ally on the course itself, and moving among 
those whose actions they could so completely 
scan, 

This may be rated as a first-class electric 
munchausen—very little electric, very much 
munchausen—and as originating from the 
fact that the forty scientific and public men 
were not proof against the effect of the forty 
scientific and private binoculars. 
> 


Retardation of the Earth's 





Rotation. 





It has been a question of many years’ 
standing whether the ocean tides, by the 
action of which a gigantic wave, moving un- 
der the equator from east to west, striking 
twice daily against the eastern shores of con- 


tinents and islands, will exert a retarding in- | 


fluence upon the daily rotation of the earth, 
and, if the prevailing trade winds may not 
do the same in a slight degree by their action 
upon mountain ranges. La Place denied the 
existence of such a retardation absolutely, as 
not proved by the observations known at. his 
time, while the German philosopher, Mayer, 
acknowledging the necessary result of the 
ocean tides as stated, explained the non-ex- 
istence of the earth's retardation by the 
theory that the earth is contracting by cool- 
ing, and that this contraction, acting alone, 
would accelerate the rotation; but that the 
retardation by the ocean tides is balanced by 
the acceleration by contraction. He sup- 
poses that in former geological periods, 
when the cooling was more rapid and the 
consequent contraction greater, an accelera- 
tion may have been taking place, and that, 
in the remote future, when the cooling and 
consequent contraction is less than at pres- 
ent, the tide waves may cause a retarda- 
tion. 

In order to settle the qustion it was neces- 





sary to havea more correct knowledge about 
the motion of the moon than it was possible 
to possess in the time of La Place, now al- 
most a century ago. Such knowledge, how- 
ever, has at present been attained. 

It isa fact, demonstrated in recent years 
by the labors of Hansen and Delannay, that 
since the time of the old astronomer Hip- 
parch, the length of the day has increased 
one-eightieth of a second; this (little as it 
appears) amounts to 413 seconds per year, 
and nearly 6 minutes per century. Accord- 
ing to Adams and W. Thomson this is the 
minimum limit—it may be almost treble that 
amount. The ultimate regult of this retarda- 
tion of the earth’s revolution must necessari- 
ly be that at last the same side of the earth 
will be always turned to the sun, and enjoy 
an everlasting day, while the other side will, 
to the contrary have eternal night. But this 
will ouly take place after many millions of 
years, and the probable congelation of the 
whole ocean. Such a condition of things 
we find in our moon in relation to the earth, 
and also in other satellites in relation to the 
planets to which they belong, and it is the 
result of the violent tide waves to which 
these bodies were subject at the time of 
their liquid condition. 

While the rotation of the earth has proved 
to be subject to retardation, it has been 
found that the revolution of the moon is ac- 


celerating, so that she occupies a place in| 


the heavens several minutes ahead of that 
which she should occupy, according to the 
old and most correct observations and calcu- 
lations, and that she is continually coming 
nearer to the earth; consequently her attrac- 
tion will become stronger, by which the 
ocean tides will rise higher, be more power- 
ful, and the earth's retardation increased. 
These operations go on continuously, it is 
easy to comprehend the final issue: it will be 
that the moon finally will reach the earth— 
in fact, fall into it— but not before having 
attained a very rapid revolution around it, 
so that when this tall 1akes place sie will 
plow up the surface, and, by ‘he shock, will 
utterly destroy everything, while the heat 
resulting from the destruction of the moon’s 
motion will be great enough not only to vo- 
latize the ocean ‘even if it were frozen be- 
fore that time), but even to liquify all solid 


matter. The then moonless earth wouid, 
however, go on in her revolution around the 
sun. 


She will, however, gradually cool down, a 
solid crust will be formed, the atmosphere of 
steam gradually be condensed and form 

water on the surface; this water, acting 
chemically as well as mechanically, will pro- 
duce saline solutions, erosions and deposits; 
a flora and a fauna will appear when the 
necessary conditions are favorable; in short, 
the earth will again go through the same 
history which geology teaches us that she has 
already passed through, and to which the 
rocks and plains, lakes and oceans, bear the 
testimony. 


Mayer even suggests the bold idea that our | 
earth, as well as every other planet, had once | 
several moons, and has in the course of eter- | 


nity passed several times through the tre- 
mendous ordeal which we have here feebly 
delineated. 

—_—_  -_>e-- 


BUSINESS NOTICES. 





RECENT WONDERS OF ELECTRICITY, $200; 
Dictionary of Electricity, $2.00; Storage of Elec- 
tricity, $0c. All electrical inventions described. 
New York Agent, College Electrical Engineering, 
122 E. 26th st. 

<=. 


The attention of persons interested in local | 


telegraph and telephone organizations is re- | 
auenepe in Patent Causes 
system of The Fuller Electrical Compuny, | 
arrange. | 


spectfully called to the electric lighting 


and the practicability of making 
ments with that company for the introduc 
tion of its apparatus, either in isolated plants, 
or through the formation of local companies 
desiring to engage in the business of electric 
lighting. The specially valuable feature of 
this company’s system may be seen by ex- 
amination of its apparatus in Boston, Wor- 
cester, Providence, Hartford, New York 
City, Brooklyn, Jersey City, Paterson, Phil- 
adelphia, Lancaster, Scranton, Syracuse, Ro- 
chester, Buffalo, Pittsburgh, Wheeling, Steu- 
benville, Xenia, Dayton, Grand Rapids, 
Chicago, Springfield, Belleville, St. Louis, 
St. Paul, and many other smaller places 
throughout the country. Correspondence is 
invited. 
Tue Futier Evectrican CoMPANy, 
44 East 14th Street, New York City. 
_———- oe 
Caution, 








OFFICE OF THE ARMINGTON & Sms Co. 
Provipence, R. I. May, 12, 1883. 
Having been reliably informed that various 
parties, more especially in remote States, are 











building steam engines in imitation of ours, 
and infringing the patents granted for our 
improved automatic regulator, valve and 
crank shaft, we hereby caution the public 
against purchasing the same, and announce 
our intention to protect ourselves by legal 
measures against all infringement, both on 
the part of makers and users. 

CuHaARLEs T. Howarp, 

Secretary. 

a 

PaTENT Brnper, for the ELEcTRICAL RE- 
VIEW, sent to any address for $1. Delano & 
Company; Box 3329, New York. 

—>eo—_——__ 

Volume 1 of the Review of the Telegraph 
and Telephone for 1882 is now ready for de- 
livery, with index complete, nicely bound in 
book form. Price $3, by mail postage paid. 
Delano & Company; Box 3329, New York. 





| PERRY & CO., LONDON. | 





24 Sample Pens, different numbers, sent by mail 
on receipt of 25 cents in stamps. 


IVISON, BLAKEMAN, TAYLOR & CO., 
758 & 755 Broadway, N. Y. 








FOR SALE. 
Patent Incandescent Electric Lamp Switch, 


(NEW). 
Address—WILLIAM HUTCHINSON, 
19 PARK PLACK, NEW YORK. 


SHORT-HAND WRITING 


THOROUGHLY TAUGHT AT YOUR HOMES, 
WITROUT NEGLECTING OTHER DUTIES. 
Special Terms for Spring and Summer. Write at once. 
R. B. CLARKE, Stenographer, 
4637 GERMANTOWN AVE., PHILADELPHIA, PA. 


QGHORT-HAND WRITING THOR- 
oughly taught by mail. Terms low. Thorough 
instruction ; satisfaction guaranteed. Send stamp 
for circular and specimen of writing. 

WILLIAM IIULTON, Stenovrapher, Pittsburg, Pa. 











Henry L. Svore. JONATHAN JANES. 


SLOTE & JANES, 


Established 1854. 


4 - “ 7 : - 

tatloners, Printers, 
BLANK BOOK MANUFACTURERS, 

140 Nassau Street, near Beekman, 

NEW YORK 


Morse Building. 





CHARLES E. FOSTER. 


{ La wate Examiner in charge 
FRANK L. FREEMAN, } 


of Class Electricity U. 8. 
Patent Office. 


FOSTER & FREEMAN, 
SOLICITORS OF PATENTS 


COUNSELORS IN PATENT CAUSES, 
Mechanical and Electrical Experts, 
WASHINGTON, D. C. 


Orrices: 931 F Srreer. 


PAINE & LADD, 


H Aaa E. PAINE, Late Commissioner of 
atents. STORY B. LADD. 





And Solicitors, 
WASHINGTON, D. Cc. 


BANNING & BANNING, 


Patent Attorneys 


SOLICITORS, 
21 Park Row, Honore Building, 


NRW vworr oT nkan 


UTLER’S SAFEC 


FIRE & BURGLAR PROOF. 
291 BROADWAY, 


NEW YORK. 
NEW FOOT 


LATHE. 


Swing 8x18 inches, with improved 
foot — Tool Carriage, Slide 
Rest, etc.. 330. Power Bench 
Laths, with or May ed — Rest. 

Send for 


Narragansett Machine Co.. 


Butler Exchange, Providence, R.I. 
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BHLECTRICAL REVIHW. 





Th 


Electrical Review, 
AN ILLUSTRATED WEEKLY JOURNAL 


—OF— 


Electric Light, Telephone, 
and Telegraph News. 


If you desire to keep 
pace with the daily Elec- 
trical and Scientific pro- 
gress, subscribe for a 
copy of this Journal. 


Mt 


to any part of the United 





icriplion, ouly $3 per Annum, 


States and Canada, post- 
age prepaid by the pub- 
lishers. 


DELANO & COMPANY, 
23 Park fRow, 


NEW YORK. 


Box 3329. 





Ww. WAGNER, 
Manufacturer of 
ELECTRO-MEDIS:L APPARATUS. 
Specialty : GAIFFE’S SYSTEM POCKET BATTZIOIES, 
Awarded et ee ee 1830, 


Bp. 








es 


3G Joha mtreet, Sew York. 





Binders for the Electrical Review. 





We are now prepared to furnish for the 
convenience of subscribers to the Review 
one of the latest improved self-binders. The 
binders are of the exact size of the paper, 
and cach issue as received can be filed in it 
without trouble. When the volume is com- 
plete at the end of the year, it can be per- 
maneutly fastened in a moment, making in 
appearance a volume almost as durable as 
one especially bound. The binder will be 
sent, postage prepaid, to any part of the 
United States on receipt of $1.00. Address, 
Delano & Company, P. O. Box, 3329, 23 
Park Row, New York. 











TELEGRAPH | 


—AND— 


Telephone Poles, 
CEDAR, CHESTNUT AND SPRUCE, 
PINS AND BRACKETS, 
PAINTED AND PLAIN, 


CONSTRUCTOR OF TEL. LINES. 
GEORGE Q. DOW, 


NORTH EPPING, N. H. 


SHORT-HAND WRITING 


thoroughly taught by 
mail. Good situations 
. procured all pupils when 
thoroughly competent. 
First-class steno gra- 
. phers furnished railroad 
\ officials without charge 
-\formy services Corre- 
4 spondence solicited. 
= CALIGRAPHS SOLD. 
Special inducements 
eS offered business men, 
lawyers, stenographers and railroad officers. 
Send for COLLEGE REPORTER and 
Caligraph circulars to 


W. G. CHAFFEE, Oswego, New York. 






HAINES BROS,, 
Promoters and Brokers 


55 BROADWAY, N. Y.. 








Electrical Stocks a Specialty. 





Price, complete with Battery, 


Da, a 
Instrument wound with fine wire 
Instrument all Brass................ 
Instrument “ nickel-plated 


Instruction Book 





Book 
Instruction, Wire, Etc........... 


yalvanized Telegraph Wi 
numbers and grades. 


Brackets and Pins. 


Cross Arms. 
Office Wire. 
Annunciator Wire. 


Pole Rings. 


of 
5 $3 50| Pole Steps. 
eee 2 30 /| Leclanché Batteries. 
dr ene 3 50 Gravity 6“ 
acter 5 0 ; 
; ines Office Fixtures. 
wieaeeia 6 00} 


Insulators, Glass and Porcelain. 


STANDARD ELECTRICAL WORKS, 


CINCINNATI, OHIO. 


STANDARD HOME-LEARNER. Stevens’ Patent Top Contact Key. 


Price, $4 each, Postpaid. 


‘e, all 





Top Contact, Top Connection, 
Non-sticking, Easy Working, 
thoroughly Tested and Univer- 
sally Approved. 


Standard Telegraph Key. .$2 75 
3 00 
Legless Rubber Base Key 2 25 
. 3 50 
3 00 
‘SEND FOR ILLUSTRATED CATALOGUE. 


Bunnell Steel Lever Key.. 


Giant Sounder 


Pony Sounder 





$1.00 


everybody who has tricd it. 
unsolicited testimonials as to its merits, 


No. 1 Pen, plain, $1.00 


No. 2, engraved, $1 25 
Any of the above sent post-paid on receipt of price. 


THEBESTESTPENFORTHELEASTESTMONEY. 
THE LATEST IMPROVEMENT IN STYLOGRAPHIC PENS. 
Holds more ink, writes longer without refilling, writes better, never blots, never fails, 


It is something everyone who writes ought to have. 
It is not only the Bese Pen, but the Cucarest, and always gives satisfaction. 
We manufacture the following styles : 
No. 3, gold, mounted, $1.50 


Enclose 10c. for registration. 


It is endorsed by Telegraphers, Pc 






$1.00 


»st Office and Bank Clerks, Railroad men, and 
We have hundreds of 


No. 4, entire gold cap, $3.00 





All Persons Sending for 


Catalogues, or ordering for articles advertised 
in our columns, will do us and our Adver- 
tisers both a great favor by mentioning that 


they saw the advertisement in the 


ELECTRICAL REVIEW, 
INTERNATIONAL 


Electric EXWNI(00 


VIENNA, (883. 


| The Commission of the International Elec- 
| tric Exhibition at Vienna, 1883, gives duc no- 
| tice to the public that this Exhibition is totake 
| place in the course of this year, to be opened 
| on the Ist August, and to be closed on the 
| Bist October, and cordially invite Exhib- 
| itors and Visitors. The Regulations and the 
| blanks necessary for Applications are to be 
| had at the Austrian-Hungarian Con 
| suals. The objects to be exposed will com- 
prise all Machinery, Apparatuses and Imple- 
ments connected with Electrotechnic. It will 
certainly afford a good opportunity to inven 
tors to show their latest improvements. This 
Exhibition is greatly favored by the Austrian 
Government, and will be held in the Rotunda 
of the well-remembered Universal Exhibition 
of 1878. Exhibitors are requested to procure 
the necessary papers at once. 











Elements of Construction 


FOR 
ELECTRO-MACNETS, 
By Count Th. Du Moncel. 
Translated from the French by C. J. Wharton. 
In Crown 8vo, cloth. Price, 75c. 
Eaist of Books 


RELATING TO 


ELECTRICITY AND MAGNETISM, 


INCLUDING 
Those most used in the Study and Practice of Elec- 
tric Lighting, Telegraphy, Telephony, Electro-Met- 
allurgy and Electro-Motors, mailed free on 
application to 


EK. & F. N. SPON, 
Publishers & Importers, 
44 Murray St., NEW YORK. 





A, J, SAPORTAS & CO, 


58 Exchange Place, 
NEW YORK. 


Asked. Bid. 
Edison Electric Light Co. .........-+++. 
Edison Co. for Isolated Lighting 
Edison Illuminating Co. of New York. 
Edison Electric Light Co. of Europe... 
Brush (Parent Co.). ...0.-.+2-eeeeeeeeee 
Brush Illuminating Co. of New York... 
United States Electric Light Co........ 
U. S. Electric Mluminating Co.of U.S.. 
Fuller Electrical Co. (preferred stock). 
Fuller Electrical Co. (common stock) . 





QUOTATIONS FURNISHED ON APPLICATION. 


THE KERNER STYLOGRAPHIC PEN CO0., 25 BOND STREET, NEW YORK. 


DELANO & HAINES, 
PROMOTERS AND BROKERS, 


Formerly of 55 Broadway, have removed to 
new and commodious quarters in 


Tommls Court, § Beckman $f, 


We make a specialty of the organization of 
companies the development of enterprises of 
unquestionable merit, and obtaining capital 
for the same. Sole agency for the American 
Diamond lock D ill and the Miner's Hand 
Drill for the Republic of Mexico. 

EXECUTIVE OFFICES OF 


“THE MEXICAN TELEPHONE CO.” 


—AND— 


The Tropical American Telephone Co., 
LIMITED- 

These companics have acquired and own, 
in their respective territories, all the telephone 
rights formerly the property of the Continen- 
tal Telephone Co., including the exrcluséve 
right for aterm of years, of selling, leasing 
and using Bell Telephones, Blake Transmit- 
ters, and all other telephonic apparatusyman- 
ufactured by the American Bell Telephone 
(o,, under patents owned or controlled by 
it in the United States and Canada. 


Valuable Telephone Territory 


can be had by parties who can furnish the 
money requisite to develop it, in the Re- 
public of Mexico, the West India Islands, 
| and South America, 
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NEW TELEPHONE! 


May 31, 1883.] 
For Private Lines, Latest, best; always 
reliable. Works 2 miles on steel cable-wire. 


a Iiustrated Circulars free. 


HOLCOMB & CO., Atwater St, Cle eland, 0. 





THE CARY 


TELEPHONE SIGNAL 


Manufactured under James Cary’s Patent, 
and authorized by the 


AMERICAN BELL TELEPHONE C0., 


To be used only with its Telephone. 


[0% 0cr 10-1882 ee 
s BOSTON MASS 





Furnished by the 
CARY TELEPHONE SIGNAL GO. 
OFFICE ADVERTISER BUILDING, 
246 Washington St., 


John P, Gale, President, 
Frederick Taylor, Treasurer. 
James H. Cary, Electrician. 


Boston, Mass. 
GEO. H. CARY, 


General Agent. 


LECLANCHE. 





Works at Pittsburgh, Pa. 


THE TIME TELECRAPH COMPANY 


Is PREPARED TO FURNISII 
Railways, Business Blocks, Public Buildings and Offices Generally 


UNIFORM STANDARD TIME 


At a low monthly rental, according to the location, style of Indicator, &c. 


Address, THE TIME TELEGRAPH COMPANY, 


TEMPLE COURT, 5 & 7 BEEKMAN ST., N. 








Y. 





Holmes, Booth and Haydens, 


MANUFACTURERS OF 


FIREPROOF ELECTRIC LIGHT WIRE, 


From Pure Lake — Copper. mein Guaranteed. 
PATENT 
“K. K.” Insulated Copper and Iron Wire, 


‘For Vetephone and Telegraph Use. 


49 CHAMBERS STREET, NEW YORK ; 
18 FEDERAL STREET, BOSTON. 


WORKS AT WATERBURY, CONN. 





WrSkorBseuU RN RCo. 


= Denawmollea Inne) la acines. 





Fite hisvr 9 


T31-MA =f 


MassS 





GEORGE WESTINGHOUSE, Jr., RALPH BAGALEY, H.H. WESTINGHOUSE, 
President. Secretary and Treasurer. Superintendent. 


THE WESTINGHOUSE ENGINE 


AS CONNECTED DIRECT 


-~TO— 


Dynamo Electric Machines 


OF ANY MAKE 






ALSO 


~ epsndent Engines 


For driving by Belt ~ 
Counter-Shafting. 


Send for Uhastento i 
Circular. 


THE WESTINGHOUSE MACHINE COMPANY, 
92 & 94 Liberty Street, New York. 
Western Office, 14 South Canal St., Chicago, III. 





-\VICTOR BISHOP & CoO., 


..— Sa —= 
Prism Battery, Complete Size of Jar, 6x4} inches. 


THE GREAT 


Telephone Battery, 


THE STANDARD OPEN CIRCUIT BATTERY 
OF THE WORLD. 


Over 500,000 cells nOW in Use in the United States and 
1,000,000 in Europe. 


ADOPTED BY ALL THE 
TELEPHONE COMPANIES. 


THE SIMPLEST, CLEANEST, MOST 
DURABLE, MOST ECONOMICAL. 


Beware of Infringements and Cheap Imitations. 


LECLANCHE BATTERY CO. 


149 W. 18th &t, N. Y., or 
L, G. TILLOTSON & 00., 5 & 7 Dey 8t., N. Y. 








IMPORTERS OF DIAMONDS, 





PLATINUM 


For all Manufacturing, Chemical, Electrical. 
Dental, and Laboratory purposes. 


Victor Bishop & Co., 


No, 33 MAIDEN LANE, NEW YORK. 


ESTABLISHED 1887. 


For Electric Lighting, | 
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TELEPHONE SERVICE 


WITHOUT INDUCTION, 


And with Clear Articulation, 


No. 14 & No. 12 SPIRALWIRE 


For Long and Short Lines. 


AMERICAN SPIRAL TELEPHONE WIRE CO. 


43 Milk St., Boston, Mass. 


ve L. BOCART, 
ELECTRICIAN, 
‘No, 22 UNION SQUARE, N. Y., 4th Ave. Side 


Patentee and Manufacturer of every variety of 








Electric Gas-Lighting 


APPARATUS 


For Theatres, Churches, Pablic and Private Buildings. 


The trade furnished with the most conplete assortment 
of Electric Lighting Burners, inclucing Pendant, Ratchet, 
Argand, Billiard Table, Candle, Automatic, and Vibrators, 
also Clough, Maxim, [irrell Ring and Arm Burners, for 
use with Machine Gas. Battories, Primary Coils, Three 
Styles of Automatic Cut-offs, 2-4 All Supplies Necessary 
in Fitting Up Buildings. All eeomiiins Patented. 


Also, Burglar Alarms, Annunciators, Call Bells, &c 


PHOSPHOR- -BRONZE 


TELEPHONE WIRE. 








haf Ccd bear ie 
| combines High Electrical Conductivity and Resist- 
| ance to Corrosion with Lightness and Tenacity. 


| Standard Sizes, 16, 17 and 18, Stubs’ Gauge, 
ADDRESS: 


7 PHOSPHOR-BRONCE SMELTING 60, 


( LIMITED.) 


512 ARCH ST., PHILADELPHIA, PA. 


| oneme of; the United States Phosphor-Bronze 
Patents. 


Sole Manufacturers of Phosphor-Bronze in the United States. 





G.W. Huppert, Pres. FT. Feary, Sec. and Treas. 


THE AMERICAN 
ELECTRIC 
STORAGE 
COMPANY, 


We desire to arrange with electric lighting 
companies for the introduction of our bat- 
tories, and also with parties competent to 
organize sub-companies. 

A manufacturing company that will have 
control of our inventions and supply our 
licenses is being formed. Parties desirous 
of interesting themselves in this valuable 
invention can see it in operation at 237 
Bro.dway, Room 40, New York City, 
under charge of Prof. N. 8. Keith. 

All correspondence received will have at- 
tention at an early day. 


The American Elect Storage Company, 


792 Broad St., Newark, N. J. 
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ALFRED F. MOORE, 


MANUFACTURER OF 


Insulated Wire, 


—FOR— 


Telephone, Telegraph and Electric Light, 
OFFICE, LINE, 


—AND— 


ANNUNCIATOR WIRE, 
Magnet Wire and Flexible Cordage, 


200 & 202 N. THIRD ST., 


PHILADELPHIA, PA. 


PARTRICK & CARTER, 


Philadelphia, Pa., 


MANUFACTURERS OF 


Telephone, Telegraph 


And Electrical Instruments and Supplies. 








Among our SPECIALTIES are the CELEBRATED 





Not the Cheapest, but @UARANTEED THE BEST. 
COMPLETE OUTFIT ONLY $5.00. 





The Fitch Chlorine Battery, patented 
Sept. 16, 1879, acknowledged the Best Buttery in 
use for Telephones, Annunciators, Call Bells, etc. 
Price, $1.50 per cell. Liberal discount to the trade. 

The Acme Steel Lever Key, best and most 
perfect Key ever placed before the te legraphic pro- 
fession ; pa Pts by hundreds of the most. expert 
telegraphers in the country. Price by mail, $300. 

The Original Giant Sounder, ae e $4.00 by 
mail. Send for our catalogues and price lists. 
Correspondence solicited. 


PARTRICK & CARTER, 


Telephone, Telegraph & Electrical Instruments = 


and Supplies of every description, 


114 SOUTH 2d ST, PHILADELPHIA, PA. 








|May 31, 1883 


“LG. TILLOTSON & 00, 


Manufacturers, Importers and Dealers in 


RAILWAY 
Telecraph & Telephone 
SUPPLIES 


OF EVERY DESCRIPTION, 


Nos. 5 & 7 Dey St., NEw YorK. 


A. C. NORTHROP, 


Waterbury, Conn. 


lron and Brass Machine Serews 


ZING IN SHEETS AND PLATE FOR 
ELECTRICAL PURPOSES. 


ELECTRICAL Pe Vv Sew. 








THE 


LAW BATTERY 


AMERICAN 


Electrical Works 
(Formerly EUGENE F, PHILLIPS.) 





MANUFACTURERS OF 


PATENT FINISHED INSULATED 


Electric Wéires, 
TELEPHONE AND ELECTRIC CORDAGE, 
ELECTRIC LIGHT WIRE 
MAGNET WIRE, 





Patent Rubber-Covered Wire, Burglar 
Alarm Wire, Lead- 
Encased Wire, Anti-Induction Aerial and 


Underground Cables, etc., ete, 





and Annunciator 





The BEST Open Circuit Battery in the 
World and the CHEAPEST. 
Combines all the advantages of the best of Parts for Telegraph and Telephone Instruments, 


OFFICE AND FACTORY: 


67 STEWART STREET, the others, without any of their disadvantages. 


AANUFACTURED FROM 
Thousands sold monthly. Send for circu- : 
lar. Manufactured and sold by the Iron, Brass, weal or Zins. 


L {W TELEGRAPH (6., Opportunity to sili on patented articles 

140 _—_— St.. New York. at fone hy tal, Rod or Brass Castings, respect- 
GREAT REDUTION IN PRICES! 

The Original ana Only Eeeliable 


LECLANCHE BATTERY. 
The Celebrated Prism Battery, 


UNIVERSALLY ADOPTED BY THE TELEPHUNE EXCHANGES OF THE WORLD, 


Is the Simplest, The Cleanest, The Most Economical, The Most Durable Open Circuit 
Battery ever Invented. Price Reduced to $1.65 Per Cell. 


Special Discounts for Quantities of 100 Cells and upward, 33} per cent. 


No. 


PROVIDENCE, R. I. 
EUGENE F. PHILLIPS, President. 
W. H. SAWYER, Sec. and Electrician, 





THE ONLY GENUINE ete BATTERY, manufactured by the Leclanché Battery 
Co., can also be had of us at $1.25 per Cell. In lots of 100 Cells and upwards at $1.00 net. 
Beware of Cheap Imitations and Worthless Substitutes. 


IL. G TILDMoTrsom ex co. 


Agents for Leclanché Battery Co., and Manufacturers and Dealers in 








Sole 


Telegraph and Telephone Supplies of Every Description, 
Nos. 5 & 7 DEY STREET, NEW YORK. 





THE “MORSE” LEARNERS’ INSTRUMENT THE BEST, 








Price $3.75 


| “Morse ” Instrument alone, without battery. ............. 0.6600 eee cece cece eeee cose 
‘Morse ” Instrument without battery, and wound with fine wire for lines of one ti  fiftee en | mile B.<s0se Bete 

| Col of ARIE DRE seis ove sc cecciesincescnscsceseccccxences  tosbeassesensoees ebeCSeecorcesscs ge 
. 3.50 


* Morse Learners’ Instrument without battery, sent by mail.. 
( Battery cannot be sent by ma nail.) ) 








complete with  Sihlinae. Book of In- 
struction, Wire, Chemicals and all 
eanniaanited materials for operating. 





















(> Goods sent C. O. D. to all points if one-third of the amount of the Dill 
Remit by Draft, Postal Money Order, or Registered 
Favorable arrangemeuts made with Agents everywhere. 

<2" We will in every case refund any remittance made us for these ¢ = 
goods, if they are not faund to be entirely satisfactory. 


is sent with the order. 
Letter. 





You are sure of getting the BEST THAT IS MADE 
if you select the “ MORSE.” 














The 66 Morse 99 is a full size, well made, complete MORSE TELEGRAPH APPARA- 
TUS, of the latest and best form for learners, including handsome 


- Giant Sounder and Curved Key, and a large Cell of the best Gravity Battery, latest form. 


IT IS THE BEST WORKING SET OF LEARNERS’ INSTRUMENTS FOR SHORT OR LONG LINES, FROM A FEW FEET 
UP TO TWENTY MILES IN LENGTH, YET OFFERED. 





J.H. BUNNELL & Co., 


No. 114 Liberty Street, New York. 
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AND IS THE ONLY JOURNAL PUBLISHED 


WEEKLY IN THIS COUNTRY DEVOTED 
STRICTLY TO THE ELECTRICAL 


INTERESTS, 


Each edition will contain orig- 
inal articles on the latest appli- 
cations of electricity, and a com 
plete record of the progress made 
from day to day in the Telephone, 
and Electric 


Light 


Telegraph 


fields, 


THE REVIEW OF THE 


Telegraph and Telephone 


under its new title and new 
management and able corps of 
Editors, and its new contributors 
located at all the principal centers 
of business in this country and 
Europe, will spare no expense to 


make it the 


LEADING JOURNAL 


IN THE ELECTRICAL FIELD, 





Terms of Subscription: 





In the United States and Canada, | 
} 


$3.00 per annum—postage 


free. 


| 
To foreign countries the subscrip- | 


tion price, prepaid, is $4.00, 


Address all communications tc 


DELANO & COMPANY, 


23 Park Row, 





P. 0. Box 3329. MEW YORK 





Original and only Manufacturers in the United 
States. 


GUTTA-PERCHA INSULATED 


Submarine Telopraph Cables, 


50 Regular Sizes. 
One to Ten Conductors. 


Subterranean ‘Telegraph Cables 


Hempen-Armored Covered. 


* Adrial Telegraph Cables 


Lead or Hempen Covered. 
ANTI-INDUCTION 


Telephone ( Lead- Covered) Cables, 


as used by the Metropolitan Telephone and 
Telegraph Company. 


Torpedo Cables, 


Recommended by the European and South Ameri- 
can Governments. 


Lead-Corered Cables, 


For Canal and Streamlet Crossings. 


GUTTA-PERCHA 


Office Wire, Fuse, Leading and Connecting 
Wire, 


For Subaqueous Mining and all other Electrical 
purposes. 


Mark’s Compound Insulated Wire, 


For Office, Outdoor, Underground and Battery Use. 


G. P. Office Wire, 


Cotton-Covered. 





ALSO HAVE ALWAYS ON HAND: 


Wires of Every Variety of Insulation, 


Magnet Wire, Telephone Flexible Cords, Flexi- 
ble Elevator Cables, Electriv Cordage. 


Burglar-Alarm and Annunciator Wire, 


Electric Light Wire, Cordage and Cables, Lead- 
Covered Wire, and Every Description of 


Pure Gutta-Percha Goods, 


Gutta-Percha Sheet, for Cable Splices : G. P. Chem VIII—Condensed Price List 


ical Vessels for Acids, etc. 





Agents for Reception of Orders and 
Sale of Goods. 


L. G@. TILLOTSON & CO., 5 « 7 Dey St., New York. 


WILLIAM HEATON, 503 Chestnut St., Phila. 


THIRTY-THREE YEARS’ EXPERIENCE HAS 
TAUGHT US THAT NEITHER THE ELECTRI. | 


CAL NOR MECHANICAL QUALITIES OF 


EITHER GUTTA-PERCHA OR COPPER DETER- | 


feiuide Mahan 


FILLED.—£2xtract from Report on Cables, by Wil- | 


IORATE BY LONG WORKING OR SUBMERSION, 
CONSEQUENTLY THE BEST FORM OF A SUB- 
MARINE TELEGRAPH CABLE WILL BE THAT 
IN WHICH THESE CONDITIONS WERE FUL- 


loughby Smith. 
MANUFACTURED BY 
The Bishop Gutta-Percha Works. 
Address all communicat‘ons to 
W. W. MARKS, Superintendent, 
420, 422, 424 & 426 Hast 25th St., New York. 
OFrricke aT THE WORKS. 





Ay, 108, ___BELWOTRICAL REVIEW. .e 
THE BISHOP JEROME REDDING 4 CO. _ 
PLACTRICAL REVIEW Guita-Pareha Works. Electric Bells, Annunciators, 
Is AN | Press Buttons and 
ILLUSTRATED | a a we Batteries. 
Weekly Zournal p RICE ‘LIST 
or | ae , 
Eletre ligt, Teleshoue, Teleprat 1 ARGE Dl SCOUNT | 
SCIENTIFIC PROGRESS — 70 — — 


DEALERS. 





Electro-Vechanical or 
striking Gong. 
This Gong is operated ~ | a 


Send a stamp for a copy of our new book, just issued, containing 
information in regard to 


spring, and strikes three hundred 


Electric Bells, Annunciators and Gas-Lighting ~we # . 
blows at one winding. It is abso- 


Apparatus, lutely certain in operation, re 
quires but little battery power, 
strikes a hard blow, and is sold 
at a very low price 


with full instructions for putting up and maintaining them, and dia- 
grams showing how to run the wires; also a complete price list. 


WESTERN 
Electric Company, 


CHICAGO, INDIANAPOLIS, NEW YORK, 


MANUFACTURERS OF 


TELEGRAPH INSTRUMENTS: 


AND SUPPLIES. 












GRAPH SUPPLIES. 


DIAMOND 









UPPLY C6--py ST. 
i09 LIBEA ewyorK 


THE ba 


LECT 





Insulated Copper Wires, Electric Bells and 


| Annunciators, Burglar Alarms, the Electro- 





Mercurial Fire Alarm, Electro-Medical A ppa- 
ratus, Electric Gas Lighting Apparatus, Edi F E K | N S M A N & C0 
son's Electric Pen and Duplicating Press, the © ® ® . 


Gamewell Fire Alarm Telegraph Apparatus ad : 
Bi-Polar and Carbon Telephones, Telephonc 145 Broadway. 86 Liberty Street, 


ox arisen, esos a-nsxrox. BLANC TRICAL SUPPLIES 


ANSON STAGER, ENOS M. BARTON, 
President. Vice-Presiient. 

Kinsman’s Pat’d Battery 

No Breakage, Perfectly Clean, 


Best ‘LEARNER’S’ Battery. 
Its cleanliness and lasting qualities make it 
the best Battery known for Electric 
Bells and Domestic Work. 


Pagcs. Price. | The Best is the Cheapest. © Price, complete, $1.50. 





CATALOGU ES 
SENT BY MAIL ON RECEIPT OF PRIC. 
IN STAMPS OR CURRENCY. 








I-—Complete Set of Catalogues. 236 20c. | INVENTORS’ AND MANUFACTUREES’ AGENTS. 
I{—Telegraph Instruments and | 
EE 64 6c. | 


THE ANSONIA 


TV—Insulated Wirc (included in | 
Die ddint kis einen ean edi 
V—Electric Bells, Annunciators, 
Electro-Mercurial Fire 
ee 
VI—Electro-Medica] Apparatus. 3 


VII—Manual of Telegraphy and 
Catalogue of Private Line 


i] 


> 
“ 
a 
o] 


Instruments .........0... 32 
20 
X—Electric Bells, ete. descrip- 
RE Ee TE 12 3c. | 
XI—Magnets for Mills..... ... 20 & 


Sir William Thomson's Nauti- 
cal Instruments.......... 24 





3c 
5c. 





The $. $. White Dental M'f'g Co., 





MANUFACTURERS OF 


Pureklectrie Co 


—FOR~ | For Magnets, Telephones, Electric 


] 
| 


por Wy i 


PLATINUM 





Lights, etc. 


SPLITDORF’S PATENTED LIQUID INSULATION 


s | WiTH #. 
5 COVERED WITH COTTON OR SILE. 


_ LINE WIRE. 
Fire Proof House and Office Wire 


For Indoor use in Electric Lighting. 


Wrought Metal Gongs for Annuncia- 
tors, Telephones, &c. 


ZINC RODS, BATTERY COPPER, &c. 


Nos. 19 and 21 Cliff St., New York. 


IMPORTED AND FOR SALE BY 


PHILA DELPHIA—Chestnat St., cor. 12th. 
NEW YORK—767 and 769 Broadway. 
BOSTON—160 Tremont St. 

CHICAGO—14 and 16 E. Madison St. 
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WESTERN ELECTRIC COMPANY, 


CHICAGO -INDIANAPOLIS-NEW YORK. 


Telegraph and Telephone Apparatus and Suppl 


ies. 


The Best of _. at Bottom Prices. 


HLHOTRICAL REVIEW. 





Manufacturer of 


JA. G. DAY, 


Kerite Insulated 
‘Telegraph and Telephone 


Wire and Gables. 


OFFICE, 120 BROADWAY, NEW YorK; 
FACTORY, SEYMOUR, CONN. 
ANTI-INDUCTION KERITE| 


Cele pho ne Cables. 





Some of them Two Miles in Length, are in use in 
several cities, and are found to WORK 
PERFECTLY for that distance. 


Eminent Electricians and 
Practical Telegraphists 


Commend and recognize the Kerite Insulation as 
superior to all others. At the CENTENNIAL 
Exn1BiTion at Philadelphia, Sr 
Witit1am THomson, the emi- 
nent Electrician and sci- 
entist, awarded 
to the 


Kerite Insulated Wire and Cables 


A DIPLOMA. 


For ‘‘Excellence of the Insulation and 
Durability of the Insulator.”’ 


GENERAL AGENT: 


CLARK B. HOTCHKISS 
{20 BROADWAY, NEW YORK. 


CHARLES WILLTAMS, JR, 


(Established in 1856.) 


Nos. 109-115 Court Street, 
BOSTON, MASS. 


AUTHORIZED MANUFACTURER OF 


THE AMERICAN 
MULL TELEPHONE C0. 
Magneto, Crank and Push Button 
CALL BELLS, 
ELECTRIC BELLS, | 
DISTRICT BELLS: 


AND 





Switches for 
Exchanges, | 


Annunciators, &c.| 


Telegraph and Electri- 
cal Instruments, Bat- 
teries, Wire, Insulators, 
and Telephone Supplies 


of every description, 
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The American Bal Ball Telephone “ee 


W. H. FORBES, President. W. R. DRIVER, Treasurer. 
THEO. N. VAIL, General Manager 


GROUND LINE This Company, owning the Origi- 
nal Patents of Alexander Graham Bell 
for the Electric Speaking Telephone, 
and other patents, covering improve- 
ments upon the same, and controlling, 
except for certain limited territory, 
under an arrangement with the West- 
ern Union Telegraph Company, the 
Gold and Stock Telegraph Company, 
the American Speaking Telephone 
Company, and the Harmonic Tele- 
graph Company, the patents owned 
by those companies, is now prepared 
to furnish, upon application, either 
directly or through any of its licensees. 
Telephones of different styles, and 
applicable to a variety of uses. 

This company desirs to arrange with 
persons of responsibiliiy for establish- 
ing 


District or 
Exchange Systems, 


in all unoccupied territory, similar to 
those now in operation in all the prin- 
cipal cities in this country. 

Responsible and energetic persons 
are required to act as licensees for 
the purpose of establishing 


Private Line and Club Line 


systems, for business or social uses. 
Also to introduce the Telephone for 


SPEAKING TUBE 


for which instruments will be leased for a term of years at a nominal 




















purposes, 
rental. 
This Company will arrange for Telephone lines between cities and towns where Ex- 
change systems already exist, in order to afford facilities for personal communication 
between subscribers or customers of such systems. 
We respectfully invite attention to this matter, and any further information relating 
thereto can be obtained from the Company, 


NO. 95 MILK STREET, BOSTON, MASS. 


All persons using Telephones not licensed by this Company, are hereby respectfully noti- 
fied that they are liable to prosecution, and for damages for infringement, and will be 
prosecuted accordiny to the full extent of the law. 





THEE BEST 


FOR 


ELECTRIC 
LIGHT 
PURPOSES 


IN THE 


WorRiLiD. 








Electric Light Apparatus: MAGNET STEEL 


—AND— 


ELECTRICAL INSTRUMENTS | 


Of Every Description 
BUILT BY DAY OR CONTRACT. 


Tlave had five years’ experience building Electric 


ND ALL KINDS OF 


CHROME CAST STEEL. 


STEEL for MAGNETS 


Light Apparatus. Facilities for making complete - 
P A SPECIALTY, 


.pparatus for 50 Are Lights a day. Everything | 
inde on the INTERCHANGEABLE system. | 
‘wenty years’ experience designing and building 
‘special and Labor-Saving Machinery. Estimates 


And warranted superior to all other brands. 


CHROME STEEL WORKS, 


Brooklyn, E. D., N. Y. 


given. Correspondence solicited. 


JAMES BRADY, 


(Suc’R To Brapy Mrs, Co.) 
257 and 259 WATER STREET, 
BROOKLYN, N..Y. 


S. H. KOHN, 
Proprietor. 


Cc. P. HAUCHIAN, 
Superintendent. 














